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NEWTON AND THE 
NON-CONFORMIST FLUIDS 


Newton’s classical hypothesis, stated 
above, provides a basis for the study 
of viscous flow. However, many 

viscous fluids behave in a non-Newtonian manner. In 
polymer melts, for example, viscosity may vary with 
pressure and flow rate. These properties must be 
measured with accuracy in order that their be- 
havior may be predicted in advance. Knowledge of 
flow behavior assists the researcher in studying. molecular 
structure ...helps the engineer in designing more 
efficient process equipment. Which is why we're using 
this space to tell you about the new Instron Capillary 
Rheometer, a valuable and versatile new tool for study- 
ing the behavior of polymer melts and other non- 


Newtonian fluids. 
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Designed for use in INSTRON Tester 


The new Instron Capillary Rheometer (Type 


MCR) consists of an extrusion assembly mounted on 
an Instron Universal Tester. ‘Temperature controls 
are contained in a separate cabinet. A sample of polymer 
or other non-Newtonian fluid is forced out through a 
capillary by a plunger driven by the moving crosshead 


of the INSTRON., 


If you are interested in flou properties, wrile for 

iy technical reprints on this subject. Also available 

our ever-growing library of articles on advanced testing 

techniques, covering many fields — just mention your 
parti ilar field oj interest. 
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For advanced instrumentation in 


Stress-strain hehaz 10r- look to 


ENGINEERING CORPORATION 
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This basically uncomplicated arrange- 
ment makes possible a new level of 
convenience, accuracy, and versa- 
tility in the study of non-Newtonian fluids. For example: 

Constant shear rate The selected speed of the 
servo-controlled INSTRON crosshead is constant and 
independent of load; therefore, extrusion speeds and 
shear rates are constant. IWWude range of speeds The 
plunger is driven at speeds covering the range of 1000:1 
in precise steps. Permanent record Plunger force at 
each speed is detected by a load cell and plotted on 
the recorder. The force curve often indicates special 
flow properties such as critical shear rate. Interchangeable 
For studying the effects of entrance, exit 
High precision heat control 


capillarie s 
and transient losses a wide 


range of temperatures controlled to +0.5°¢ 
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Capillary Rheometer Mounted On Floor Model Instron 


When accuracy is paramount ii is the INS TRON 
that is often chosen to provide the standards proof 
you can do more with an INSTRON. If you have an) 
problem at all related to stress-strain testing, on an) 
kind of material, write for the INSTRON Catalog 





The INSTRON comes in various models and sizes to suit the 
widest applications for use under all test conditions 

Shown: Floor Model — load ranges from 2 grams to 10,000 Ibs 
Sales and service offices the world over... staffed with Instron 
trained engineers. 


2506 Washington Street, Canton, Massachusetts 
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The SARGENT Model XV | 
RECORDING POLAROGRAPH ° 


This new Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and the 
highest accuracy and current sensitivity at the 
lowest price of any pen writing polarographic 


instrument on the market. 


It offers you optimum specifications based on 
over twenty years of leadership in design, manu- 
facture and service in this specialized field of 
analysis. 


The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to 
%4%. To make use of this facility, the instru- 
ment must be accurate to 1/10% and chart 
space must be provided for recording large 
steps to achieve measuring precision. We strongly 
advise against the purchase of any polarographic 
instrument using miniature (5 inch) charts and 
low gain balancing systems in the 1% order of 
precision. 

This Model XV is adaptable to 10° M deter- 


minations with the S-29315 Micro Range 
Extender. 


PRegistered Trade Mark (Pat. No. 2,931,964) 


offers you— 


@® FULL 10 INCH 
CHART 


® 1/10% ACCURACY 
OF 
MEASUREMENT 


® TEN STANDARDIZED 


Current Ranges: 
Polarizing Ranges, 
volts: 
Balancing Speed: 
Bridge Drive: 


Chart Scale: 


Current Accuracy: 
Voltage Accuracy: 
Chart Drive: 


Writing Plate: 
Standardization: 


Damping: 
Pen: 
Suppression: 


Potentiometric Range: 


Finish: 


Dimensions: 
Net Weight: 


Catalog number S-29310 with accessories and supplies. 


POLARIZING RANGES 


19, from .003 to 1.0 uA /mm. 

Oto —1; —1 to —2; —2 to —3; —3 to —4; +.5to —5; 
Oto —2; —2to —4, +1 to —1: 0 to —3; +1.5 to —1.5. 
standard, 10 seconds: | second or 4 seconds optional 
synchronous, continuous repeating, reversible; rotation 
time, 10 minutes. 

current axis, 250 mm; voltage axis, 10 inches equals one 
bridge revolution. 

1/10% 

“4% 

synchronous, 1 inch per minute standard; other speeds 
optional. 

10% x 12% inches; angle of slope, 30°. 

manual against internal cadmium sulfate standard cell 
for both current and voltage. 

RC, four stage. 

ball point; Leroy type optional. 

zero displacement control, mercury cell powered, 6 times 
chart width, upscale or downscale. 

2.5 millivolts, usable as general potentiometric recorder. 
case, enameled steel; panels, anodized aluminum; writing 
plate, polished stainless steel; knobs and dials, chromium 
plated and buffed. 

aaa 17 = 10. 

65 pounds. 


$1585.00 


For complete information write for Sargent Bulletin P 


S, q R G E N I SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 





E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.«* SPRINGFIELD,N.J. 
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THE NEW WIEDEMANN-BALDWIN® MARK SB... 


The latest development in universal testing machines. 
Exclusive features make the new Wiedemann-Baldwin 
Mark B the pace setter in testing... exclusive positive 
guiding of the loading crosshead... universal SR-4® 
load weighing system unaffected by crosshead guiding... 
load insensitive compression table . . . standard 33” lateral 
testing dimension ...a full range of accessory equipment 
for all testing requirements. 


Put the dependability, accuracy and operating ease of the 
new Mark B to work for you, in any application from 
production line quality control to unusual Research/ 
Development. Write today for our new Bulletin and get 
the full story. 


WIEDEMANN MACHINE COMPANY 


GULPH ROAD e KING OF PRUSSIA, PENNSYLVANIA 


WIEDEW ANI 
B AL D W ; N, 


Sales Offices: Mount Vernon, N. Y.; Silver Spring, Md.; Pittsburgh; Chicago; San Francisco; in Canada: Peacock Bros., Montreal. 
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“one-shot” radiography of this 24 foot steel girth weld 


... or group inspection 


| of small parts 


4a 


i 


it’s all in the day’s work for a Tech/Ops unit 


In the broad Tech/Ops line there’s prob- 
ably a gamma radiography unit that’s precisely 
right for your inspection job. Iridium’ units 
(10 to 100 curies) for handling steel *” thick 
and up, or light metals over 2”. Cobalt® units 
(3 to 100 curies) for steel, brass, copper, super- 
alloys up to 6”. 


roduct defects 


2 
: nt 
getting you dow 
tet us help you" 
find hidden cracks 


i dye 
with magnetic particle or dy 


‘ ee 
penetrant inspection 


ork out the method 


tour Industrial Applicatio 
a 


quipment 


ns Lab 


All of them are completely self-contained: every- 
thing needed for the job goes right along to it. Range 
in size and weight from a 58 lb. suitcase (Little David) 
to easy-rolling wagons (Goliath). They’re simple to run, 
safe to use, rugged and dependable. The radiographs 
they turn out (with properly chosen techniques) are 
equal in every way to those made with x-rays — and so 
recognized by MIL codes. 


Tech/Ops Radiography Units cost little to buy (or 
rent, if you like). Matter of fact, over 80% of today’s 
isotope radiography is being done with units costing 
less than $3,000. 


To find out where these versatile inspection work- 
horses may fit into your scheme of things, call any local 
Picker office (see phone book) or write Picker X-Ray 
Corporation, 25 So. Broadway, White Plains, New York. 
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In This Issue... 


» Easily ground, high-purity triclinic tricalcium silicate can be produced in two 
burns, without any intermediate grinding 


» Infrared as a nondestructive testing too! has many potentialities, not all of 
which have been fully exploited 


» Any specified slack-quenched structure in a cylindrical specimen of medium- 
hardenability steel can be produced by this new apparatus and technique..... 


> This in-motion radiography technique resulted in decreased setup time, de- 
creased exposure and processing time, and considerable savings in inspection 


> This leak test for tubing, using air-pressure differential, is cleaner and more 
sensitive than the conventional hydrostatic test 


> The effect of temperature on the air aging of rubber vulcanizates is summa- 
rized in this final report which includes data for aging times up to twelve years. 


>» Some early experiences in testing Carboloy are described by one of the key 
figures in the development of this cemented tungsten carbide material 


» The various methods for determining the specific gravity of viscous liquids 
were compared. As a result, some changes in the methods are suggested..... 


> Erosion of soil in a hillside fill can be roughly predicted from results of this 
er re Pn ee 


> The strength of wood poles was the subject of one of the largest cooperative 
research programs ever undertaken within ASTM. Here is a summary of the 


results 


> At the 64th ASTM Annual Meeting, Society members elected new national 
officers and honored a number of distinguished leaders 


COVER PHOTO: 


Miles N. Clair, 55th president of 
ASTM (see page DOL). 
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Nike-Zeus Missile roars aloft from White Sands Missile Range 


EMPACcT : 


New Plas-Tech Full-Range Universal Tester helps Grand Central 


Rocket Conquer Rocket Grain Integrity Problems 


THE PROBLEM — The research team at Grand Central 
Rocket Company was challenged by the need for de- 
sign criteria for both large and small solid propellant 
rocket motor grains. A fundamental requirement in 
developing these criteria was physical characteriza- 
tion of the viscoelastic propellants in tests simu- 
lating the storage, transportation, ignition and launch 
forces imposed on rocket grains. 


THE SOLUTION — Grand Central contacted Plas-Tech. 
To meet its stringent requirements a PLASTECHON 
Model 591A Universal Tester (capacity 2,500 pounds; 
stroke 10 inches; speed range 0.2 to 8,000 inches 
minute) was provided. Assisted by this equipment 
Grand Central is now able to measure and study the 
time-dependent physical behavior of propellants 
under both low-force, long duration and high-force, 
short duration conditions. 

The precision physical data obtained in 
PLASTECHON propellant tests is now used at GCR 


NEW DIMENSIONS IN MATERIALS RESEARCH 
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in designing rocket grains for superior structural 
integrity and reliability. 


THE VERSATILITY — All seven design parameters... 
stress at yield, stress at fail, elongation at yield, 
elongation at fail, modulus of elasticity or stiffness 
of material, work to yield, work to fail . . . are now 
available via PLASTECHON instrumentation over the 
entire range of equipment performance. 

PLASTECHON Universal Testers are so versatile 
that their ultimate usefulness has yet to be explored, 
as evidenced by the wealth of new information al- 
ready provided to the rubber, plastics, metals, textile 
and paper industries. Standard models are available 
at loading rates from 0.2 to 15,000 inches/minute 
with prototype units capable of loading rates up to 
200,000 inches / minute. 


To broaden your knowledge of your product, write 
or call Plas-Tech for complete information and data. 


4 MERCER ROAD, NATICK, MASSACHUSETTS 


Model 591A Plastechon 
Universal Tester 


EQUIPMENT CORPORATION 


OVERSEAS REPRESENTATION AD. AURIEMA, INC., NEW YORK 
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and 


Amateurs 
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THE OLD saW about the specialist knowing more and more 
about less and less until he knows everything about nothing may be re- 
versed with the materials scientist, who may find himself in danger of 
knowing nothing about everything. To those who say that there is too 
much specialization, it can also be said with some justification that there 
is not enough. 

We can expect more rather than less emphasis on the interdisciplinary 
aspects of materials. This fact has always been known to us in ASTM, 
since we are oriented horizontally in the field of materials, which embraces 
all the physical sciences. But while we know that all the sciences must be 
brought to bear on materials problems, most of us are ‘“‘pros’’ in only one 
of the physical sciences o1 branches of engineering. So where does that 
leave us? 

Let’s take an example: Jones is a chemist, a Ph.D. who did his graduate 
work in high polymers-—polymerization kinetics, molecular weight 
measurements, ete. Jones is now a plastics expert, and expert he is in 
polymer chemistry, because he has had rigorous training, and produced 
original research here. But his job now calls for him to be an expert in 
electrical and mechanical aspects of plastics as well. Here his approach 
must be interdisciplinary. What does he do? Go back to graduate 
school and get additional degrees in applied mechanics and electronics? 
Not likely. He bones up—uses the library, adds books to his private col- 
lection, and otherwise becomes acquainted with these new fields. Is he 
now a pro in all these fields? He may be, but more than likely he is only a 
capable amateur in fields other than his specialty. 

The team approach is coming to be the rule in research on materials 
where a number of specialists work together. This would appear to be a 
preferred alternative to each of us attempting to become a “jack of all 
trades.” 

This is not to say that knowledge of more than one field is undesirable; 
rather, we should recognize cur limitations, and though we have become 
conversant with new fields, we should not hesitate to consult the expert on 
matters on which we are not pros. 
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Laboratory Preparation of High-Purity 


Tricalcium Silicate 


By M. POLIVKA, A. KLEIN, and C. H. BEST 


| # SYNTHESIS OF tri- 


calcium silicate of high purity in 10 Ib 
quantities Was attempted for use in 
studies of the effect of temperature 
on the creep characteristics of the hy- 
drates.'. The immediate objective was 
to produc the compound with a mini- 
mum of burning at 1650 C and with 
good grindability so that contamination 
by attrition of grinding media during 
grinding would be minimized. The 
procedure is reported for the benefit of 
those investigators concerned with port- 
land-cement research who may wish 
to produce tricalcium silicate in quantity 
for their own use. Procedures for 
beta-dicalcium silicate, tricalcium alu- 
minate, and tetracalcium aluminofer- 
rite will be investigated in that order, 
ind significant results will be reported 
is they become available. 


Techniques of Other Investigators 


Perhaps the most descriptive work 
on the manufacture of tricalcium. sili- 
cate Was reported by Lerch and Bogue 
1),7 who adopted a special procedure 
because the highest temperature avail- 
able to them was 1500 C, a temperature 
too low for complete combination of 
lime and silica if all necessary calcium 
carbonate is added to the raw mix 
prior to the first burn. The raw mix 
contained calcium carbonate and silica 
sufficient to vield a lime-silica molar 
ratio of about 2.3. Additional calcium 
carbonate was interground with the 
clinker to bring the ratio to 2.9 in 
stepwise fashion. At this stage they 
established, by chemical analysis of the 
clinker, the amount of calcium car- 
bonate necessary to increase the molar 
ratio to 3.0. Each mixture was heated 
to 1500 C and held at that temperature 
for 3 hr. A minimum of four such 
burns was necessary with grinding 


after each firing. The microscope 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad 
iress all communications to ASTM Head 
quarters, 1916 Race St., Philadelphia 3. Pa 


These studies were sponsore d by the Na- 
tional Science Foundation Grant No. G6562; 
Milos Polivka and John E. Dorn, faculty in 
vestigators 

The boldface numbers in parentheses 
refer to the list of references app nded to this 
paper 
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A simplified procedure for the preparation of tricalcium silicate with a 
purity higher then 99 per cent from reagent grade calcium carbonate and 
either high-purity flint or silicic acid is described. Only one relatively 
low-temperature burn (1450 C) and one high-temperature burn (1650 C 
without intermediate grinding are required, rather than the multiple high- 
temperature burns with grinding between all successive burns reported 
by otherinvestigators. Included are details of furnace and hearth selection, 
raw mix preparation, and firing and quenching techniques. The results of 
chemical analysis, of differential thermal analysis, and of X-ray comparison 
with a sample of tricalcium silicate supplied by the Portland Cement Assn. 
are reported. It is shown that the grindability of the product depends on 
the nature of the raw materials employed; clinker made with flint as a 
source of silica is much harder to grind than that made with silicic acid. 


showed the product to be practically 
pure tricalcium silicate with a trace of 


beta-dicaleium — silicate and no 
lime. 


Bogue (2) has reviewed in consider 
able detail the work of Bates and Klein 
3), Hansen (4), and Weyer (5), all of 
whom reported the use of multiple 


burns to produce a reasonably 
product. The authors also had 
benefit of the cooperation of | 
Copeland, senior research chemist, 


land Cement Assn., who made several 
extremely valuable recommendations 


: Simplified Procedure 
Portion of the system CaO-Mg0O- 


from Ricker and Osborn (6)). Briefly, the procedure adopte d was to 


MILOS POLIVKA is associate professor of civil engineering in the Division 
of Structural Engineering and Structural Mechanics, University of Califor- 
nia, Berkeley, Calif. He has been on the faculty since 1948 and has been 
associated with various research programs in the field of concrete tech- 
nology. He is a member of ASTM Committees C-1 on Cement and C-9 
Concrete and Concrete Aggregates. 


ALEXANDER KLEIN is research engineer and lecturer in civil engi- 
neering at the University of California, Berkeley. He has been engaged 
in research on cementitious materials and concrete in the Engineering 
Materials Laboratory since 1928. He is a member of ASTM Committees 
C-1 on Cement and C-9 on Concrete and Concrete Aggregates. 


CECIL H. BEST has been active in cement and concrete research for the 
past seven years, first at the University of California, Berkeley, where 
he received his Ph.D. in engineering science, 1960. Currently he is engaged 
in research at the Technical University of Norway, Trondheim, under a 
post-doctoral fellowship of the Royal Norwegian Council for Scientific and 
Industrial Research. 
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burn calcium carbonate and either flint 
or silicic acid at 1450 C, cool in the 
furnace, slake with water, burn again 
at 1650 C, cool in the furnace to 1450 C, 
and quench in an air blast. The cool- 
ing from 1650 to 1450 C in the furnace 
before air quench was done only to 
protect the furnace lining from exces- 
sive thermal shock. 


Selection of Furnace 


A globar-electric furnace was used 
for the initial firing of the raw mix 
at 1450 C. An = alumina-lined  gas- 
fired furnace proved satisfactory for 
the second firing, because a temperature 
of 1650 C could be achieved readily 
using high-pressure gas, and because 
the capacity was sufficient to yield 
several pounds of compound per firing. 
Practical considerations of hearth weight 
and ease of handling resulted in charges 
to produce 2 to 3 lb of product. 
Selection of Hearth 

A stucy of the phase diagram for the 
system CaO-MgO-SiO, (Fig. 1) indi- 
cates no probable reaction between the 
CaO-SiO. charge and the MgO hearth 
below 1790 C. Periclase bricks were 
sawed into hearth plates and soaked 
for 24 hr at 1650 C to remove volatiles 
before they were put into service. 
Each plate could be used three or four 
times before cracking severely. 

Periclase stabilized with chromic 
oxide was also investigated, but in the 
presence of tricalcium silicate it proved 
to be less resistant to thermal shock 
than the unstabilized material. 


Preparation of Raw Mix 


Reagent-grade precipitated calcium 
carbonate, preferably low in alkalies, and 
ground high-purity flint were mixed with 
water to produce a thick slurry. The 
proportions of reagents gave a CaQ- 
SiO. molar ratio of 3.0 The slurry 
was spread on a polyethylene sheet in 
an even thickness of about } in. and 
allowed to dry. When the slurry 
showed some cohesiveness, it was cut 
into pieces about 1 by 2 in. When 
dry enough to be handled without 
breaking, the pieces were stacked on a 
hearth plate. The charge was then 
dried at 110 C prior to firing. 

Firing and Que:.ching Technique 

The hearth plate with the charge of 
dry raw mix was placed in the globar 
electric furnace, fired to 1450 C, and 
held at that temperature for about 3 
hr. This initial firing caused a partial 
reaction between lime and silica, and 
at the same time insured the presence 
of a substantial amount of free calcium 
oxide. When the charge had cooled, 
a sample was taken for chemical analy- 
sis. The lime-silica ratio was ad- 
justed, if necessary, by adding an ap- 
propriate amount of calcium carbonate 
or of flint to the burned material. The 
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Portion of the system CaO-SiO, (from Glasser and 
Osborn (7)). 
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Tricalcium Silicate; 
Made with Silicic Acid 


Grinding Medium: Danish_Flint Pebbles 


Tricalcium Silicate : Charge, 1.00 kg 


Tricalcium Silicote; 
Made with Flint 


Mill: Size No.! (5> qt) 
Speed, 75rpm 


Size, in. Max 
Charge, 3.64 kg 


Sp Gr, 3.10 








3 - 


Grinding Time, hr 


Fig. 3. 


Grindability of tricalcium silicate clinkers made with 


flint and with silicic acid. 


burned material and the corrective 
material were then mixed with water. 
The slaking of the free lime present 
was sufficiently disruptive to destroy 
thé structure of the clinker completely. 
Hence, grinding at this 
avoided. 

This slurry was processed in the 
same manner as that for the first burn, 
in preparation for the high-temperature 
burn which followed. 

The clinker from the layer adjacent 
to the hearth plate was kept separate 
and was used in the same position in 
each subsequent firing. There was 
some contamination of this layer by 
volatiles not completely removed by 
the heat-soaking of the _ periclase. 
Spectrographic examination showed the 
contaminant to be principally an oxide 
of chromium in amounts of 0.01 to 0.02 
per cent by weight. 


stage was 


After 24 hr in a drying oven, the 
charge for the high-temperature burn 
was placed in the furnace. At this 
stage, the material consisted of some 
hydrated calcium silicate and, for the 
most part, of caleium hydroxide and 
silica. The furnace charge was brought 
up in about 6 hr to a temperature of 
1650 C., where it was held for 3 hr. 
At the end of this hold time the gas 
was shut off and the furnace was allowed 
to cool to 1450 C. The charge was 
then removed and quenched in an air 
blast provided by a large fan. The 
furnace was closed immediately to 
protect its liner. As soon as all red 
glow disappeared from the clinker, it 
was stored in a desiccator to protect 
it from atmospheric moisture and car- 
bon dioxide. The temperature of 1450 C 
was chosen as that from which to 
quench, because tricalcium silicate is 
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unstable below 1250 C and dis- 


sociate into beta-dicalcium silicate and 


free lime if allowed to cool slowly (Fig. 
2); 1450 C is low enough so that the 
opening of the furnace door is not too 
severe a shock to the furnace lining, 
vet the margin of 200 C is sufficient 
to allow transfer of the charge from 
the furnace to the quenching 
before dissociation can begin. 


area 


Grindability Studies 


The possibility of improving grind- 
ability of the clinker in order to reduce 
contamination during grinding was in- 
vestigated briefly. At the 
of L. E. Copeland, silicie acid was used 
in place of flint as a source of silica in 
making a batch of 
lor comparative 


suggestion 


tricalcium silicate 
grinding studies. A 
l-kg sample of each product was ground 
at 75 rpm in a No. 1 (5$ qt) pebble 
mill charged with 3.64 kg of Danish 
flint pebbles having a maximum size 
of } in. Figure 3 shows specific sur- 
plotted as a function of grinding 
Silicie acid in place of flint as a 
silica greatly the 
grinding time required to produce a 


face? 
time. 
source of reduces 
given fineness, at least up to a specific 
surface of about 3000 sq ¢m per g. 
Table I shows X-ray 
tricalcium - silicate 
(column 3) and 
umn 5); 


for 
flint 


(col- 


spacings 
made with 
with silicic acid 
no significant diiferences be- 
tween the two products were seen. 

\s a result of these tests, 
was subsequently 
the source of silica. 


silicic acid 
used exclusively as 


Product Evaluation 


The product was evaluated by chemi- 
analysis, by X-ray 
both with a sample of tricalcium silicate 
supplied by the Portland Cement 
Assn. and with data available in the 
literature, and by examination with a 
polarizing microscope. 


cal comparison 


Chemical Analysis 


The oxide composition as determined 
by chemical analysis (ASTM Methods 
C 114-584 and C 114—58T°*) of the 
synthetic tricalcium silicate was as 
shown in Table II. From the oxide 
composition, the compound composition 
was computed to be as shown in Table 


Ill. 
X-ray Examination 


Table I shows X-ray data for three 
samples with Simons data taken from 
Heller and Taylor (8). X-ray spacings 
obtained at the Engineering Materials 


Determined in accordance with Method 
of Test for Fineness of Portland Cement by 
Air Permeability Apparatus C 204-55, 1958 
Book of ASTM Standards, Part 4, p. 140. 

* Standard Methods of Chemical Analysis 
of Portland Cement (C 114-58), 1958 Book 
of ASTM Standards, Part 4, p. 63. 

Tentative Methods of Chemical Analysis 
of Portland Cement (C 114-58 T), 1958 
Book of ASTM Standards, Part 4, p. 102. 
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TABLE I. 


X-RAY SPACINGS FOR SYNTHETIC TRICALCIUM SILICATE, 


(See Explanatory Notes on Next Page) 


Portland Cement Assn. 
Sample Flint 


d I I 


Authors’ Samples, Made with 
F Silicic 


Indices and 

Intensities 

Simons Calculated 
Sample Data from 

d I Pseudocell 


Acid 


(28 . 53 
24 
11 


o.s 
5 


055 
O17 
994 


951 
940 


916 


835 ~ 
806 3 
779 31 
77 30 


767 29 


Laboratory for samples from subsequent 
burns are essentially identical. 

In powder diifraction patterns, tri- 
calcium silicate is identified by the 
presence of double or triple lines at 
d = 1.468, d = 1.458; at d = 1.499 
and d = 1.493; atd = 1.770, d = 1.764, 
and d = 1.707 (10-12). The authors’ 
samples and the sample from the Port- 
land Cement Assn. all showed these 
lines and thus interpreted as 
triclinic tricalcium silicate. None of 
the samples indicated conclusively the 
presence of dicalcium silicate. 


were 


136 
116 
091 
052 
021 
988 


045 
O11 


979 


948 
937 940 
926 
920 900 
863 
834 825 
S04 797 


771 


777 28 
770 28 
763 27 752 


Table I continued on next page 


Petrographic Examination 


The samples made with flint and 
with silicic acid were examined in 
immersion media, a sample from the 
Portland Cement Assn. being examined 
at the same time. The two University 
of California samples were very fine 
grained, with the crystals ranging in 
maximum dimension from 4 to 80 ug, 
with the average nearer to the lower 
value. In the sample made with silicic 
acid, the predominant maximum di- 
mension was near 12 uw. Both samples 
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TABLEI 
1.706 1.707 <1 

664 

648 650 

639 640 

635 632 


l 


l 
l 
| 
l 
l 
l 


a ( 
’ Ke of 3.056 3.38; K 

Resolvable as a triplet; 
d Not recognized on other patterns. 
€ Shown as doublet in Fig 
f KB of 2.195 = 2.429. 


3 of 3.022 = 


X-RAY SPACINGS FOR SYNTHETIC TRICALC 


l 


3.344. 
shown as triplet in Fig. 2, p 


IM SILICATE (Continued). 
708 <1 h 

688 <1 

676 <1 21 
648 6 00 
638 23 


10 vw 
15 vw 
02.13 vs 


630 


574 
549 
529 
512 
499 
492 
490 


475 


468 
458 


33 of Jeffery (10). 


2, p. 33 of Jeffery (10). 


? This group resolvable as four lines in authors’ samples, made with silicic acid; appears as 


triplet in Fig. 2, p. 33 of Jeffery (10 


8 1.701 A is the second strongest line of CaO; 


line in these patterns; 


Note 1.—The patterns obtained by 
Mather at the Concreté 
Waterways Experiment Station for the 
Portland Cement Assn. sample and the 
authors’ samples were all run with the 
samples ground to pass No. 325. sieve, 
mounted as tight-packed powders in alumi- 
num holders, with operating 
follows: 


Mrs. 
Division of the 


conditions as 


Slit system: Below 20 deg 2-theta: beam 
1 deg, soller 3 deg, detector 0.2 deg: 
above 20 deg 2-theta: beam 3 deg, soller 
MR, detector 0.2 deg 

KVP-50, MA-16; target, 
4 deg; focal spot 
layers nickel foil. 

tange: log 4000 time constant 30-74-N. 

Input sensitivity, v Portland Cement 
Assn. 3.5; flint, 4.3; silicie acid, 4.3. 

Reverter in at 95 per cent (Portland Ce- 
ment Assn.); 94 per cent (flint and 
silicic acid). 

Scanning speed: 

Date 
1957; 
Aug. 4, 


angle, 
filter, 2 


copper, 
vertical; 


0.2 deg per min. 
Portland Cement Assn., 
flint, July 1, 1958; 
1958 


Sept. 4, 
silicie acid, 


All samples had maximum 
probably well below 20x. 

Nore 2.— All three samples were rerun in 
the range from 20 to 68 deg 2-theta, with op- 
erating conditions as above except that the 
0.1 detector slit and the HR solier were used 
and the paper speed adjusted to give 1 deg 
per in. (12 in. per hr) at scanning speed 0.2 


particle size 


had indices of refraction of about 
1.720 + 0.005 at 25 C. The available 
liquids were spaced at index intervals of 
0.01; the samples were closer to 1.720 
than to 1.710 or 1.730. No other phases 
were detected, and both samples ap- 
peared to be very uniform. The sample 
from the Portland Cement Assn. was 
more coarse grained, with many crystals 
around 30 to 40 uw. The crystal out- 
lines were much better developed than 
in the two University of California 
samples. Many of the crystals had low- 
index coatings, probably representing 
hydration in moist air. A few crystals 
showed gas bubble inclusions and low- 
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however, 1.707-A line is stronger than 2.405-A 


therefore, in all probability neither line is CaO. 


deg per min. These conditions suppress the 
weak lines and resolve doublets at 3.05, 2.98, 
2.768 and show that the complex from 1.648 
to 1.630 A is at least 4 lines. 

Norte 3.—Simons’ spacings from L. Heller 
and H. W. F. Taylor (8), modified by data 
from Jeffery (10). Indices and intensities 
calculated by Jeffery for the rhombohedral 
pseudocell, quoted by Heller and Taylor, 
matched by Mrs. Mather to the lines she 
believes they correspond to. 

Norte 4.—Simons’ spacings and the Mather 
spacings differ, with the difference greatest 
at low values of 2-theta, diminishingly to- 
ward higher values. Simons used a 19-cm 
camera and presumably a rod or capillary 
specimen. The use of a flat plate of powder, 
as in a diffractometer, gives a displacement of 
the center of gravity of the line, toward lower 
theta values, of one third of the geometrical 
width of the line. The expression for this is 
(6? cot 6) /3, in which 6 is half the horizontal 
divergence of the incident beam. G. W. 
Brindley, (13) states that the front face of 
the Concrete Division specimens is also back 
of the center of the spectrogoniometer. 

Norte 5.—Intensities on the three patterns 
run at the Concrete Division were obtained 
as follows: Peak height and background 
were read from the ratemeter charts using a 
ratemeter calibration scale. The quantity, 
peak height minus background, for each peak, 
was expressed as a percentage of the intensity 
of the peak at 2.794 A. 


index inclusions; there was a very small 
amount of calcium carbonate and of 
some phase with moderate birefringence. 
Differential Heating Curves 

Differential heating curves of the 
present sample are compared in Fig. 4 
with the curve published by Jeffery 
(10), based on work by R. W. Nurse 
and J. H. Welch, for synthetic, “pure” 
tricalcium silicate. Jeffery states that 
the break at 464 C is characteristic 
of preparations containing finely dis- 
persed calcium oxide and_ probably 
arises from loss of water from the 
surface of CaO grains; that the breaks 


TABLE II.—OXIDE COMPOSITION OF 

SYNTHETIC TRICALCIUM SILICATE 

AS DETERMINED BY CHEMICAL 
ANALYSIS. 





Amount in Clinker, 
per cent by 
weight 


Oxide 
Constituent 





SiOe 26.20 
CaO (combined) 73.40 
CaO (free) 06 
AlsOs 11 
FeO; 02 
MgO 09 
NaeO, KO 00 





Loss on ignition 0.12 





@ Observed total, 100.09 per cent; all 
observed values corrected in proportion to 
yield total of 100.00 per cent. 


TABLE III.—COM POUND 
COMPOSITION AS COMPUTED FROM 
OXIDE COMPOSITION. 


Amount in Clinker, 
per cent by 


Compound weight 





3CaO- SiO. 99.1 
2CaO-SiOe 0 

38CaQO- AlOs; 0.2 
4CaO- AlOs;- Fe2Os 0.4 


MgO, free CaO, and loss 
on ignition 


at 622 and 750 C may be due to the 
B-a’ and y-a’ transformations of dical- 
cium silicate. He assumes that the re- 
maining breaks at 923 and 980 C arise 
from transformations within the trical- 
cium silicate. 

The lower curve of Fig. 4 was ob- 
tained from the differential heating of 
the authors’ tricalcium silicate. It 
shows breaks at 500, 630, 945, and 1010 
C, corresponding respectively to those 
shown by Jeffery at 464, 622, 923, and 
980 C. No break corresponding to 
the y-a’ transformation in the neigh- 
borhood of 750 C is apparent, however, 
indicating that dicaleium silicate re- 
sulting from the dissociation of tri- 
calcium silicate on heating into di- 
calcium silicate and free lime, if pres- 
ent, was present in the 8 form only. 
Otherwise, the two samples are quite 
similar. 


Summary 


Easily ground, high-purity triclinic 
tricalcium silicate can be produced in 


Pure Tricalcium Silicate (Trictinic Below 923) 


469 750 


Author's Tricaicium Silicate 


500 600 700 800 900 1000 
Temperatures of Breaks, deg Cent 


Note from 


Data for upper curve taken 
Jeffery (10), Fig. 9, p. 45. 
Differential heating curves for 

tricalcium silicate. 


Fig. 4. 
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two burns, one at the relatively low 
temperature of 1450 C, and one at the 
high temperature of 1650 C, without 
any intermediate grinding. The prod- 
uct is low (0.06 per cent) in free lime, 
and essentially free of dicalcium silicate 
as shown by chemical analysis and X- 
ray diffraction. Pure triclinic CS 
was the product, as shown by the X-ray 
results. 

The initial high purity is attributed 
to the careful selection and handling of 
raw materials and hearth material; 
this purity is maintained because 
intermediate grinding of the clinker, 
and therefore contamination by at- 
trition in the mill, is eliminated by the 
presence of an amount of free lime 
sufficient to disrupt the clinker structure 
when it is gaged with water after the 
preliminary burn. 

The possibility has been considered 
of using reagent-grade calcium hy- 
droxide of very low alkali content in 
place of calcium carbonate as a source of 
lime in order to eliminate the pre- 
liminary firing which serves primarily to 
dissociate the calcium carbonate. With 
calcium hydroxide as a raw material, 
active lime becomes available at a 
lower temperature than in the case of 
precipitated calcium carbonate. 
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A Survey of Infrared Inspection 
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By DAVID K. WILBURN 


—— applications 
of infrared radiation were, until pre- 
World War II times, limited to such 
commercial practices as cooking and 
heating or the more cunning processes of 
infrared photography or remote tem- 
perature sensing. However, in 1940, 
the infrared spectrometer became an ac- 
cepted industrial instrument, and it was 
apparent that a new technology had 
been developed. Today, thousands of 
infrared spectrometers are employed for 
the nondestructive and quantitative 
identification of chemical and biological 
compounds. Infrared also finds use in 
the automatic monitoring of processes, 
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in pharmaceuticals and medicine, and in 
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other organic and inorganic processing 
fields. 

The basis for the military interest in 
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having a emissivity above zero radiates 
electromagnetic energy, much of which 
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beings are natura] radiators and can be 
detected by means of suitable instru- 
mentation. 

This military interest has resulted in 
the development of more sophisticated 
systems and components, which are 
slowly becoming available for commer- 
cial application. Therefore, the use of 
infrared as a means of nondestructive 
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testing need not be limited to techniques 
of spectrographic analysis but can take 
advantage of these newly developed 
systems and components to perform a 
variety of inspection and measuring 
tasks. 


Nature of Infrared 


Infrared energy and its interaction 
with matter branch of 
physics that is rapidly expanding into a 
characteristic technology. The infra- 
red portion of the electromagnetic spec- 
trum can be found between the visible 


represents a 


on one side, and extremely short radar 
transmission on the other side. Figure 
1 depicts the generalized spectrum of 
electromagnetic radiations and a break- 
down of the infrared portion. Infrared 
is categorized into three segments: 
The near, from 0.7 to 1.5 u; the middle, 
from 1.5to 5.54; and the far, from 5.5 to 
25 py. 

All objects in the universe that are not 
at absolute zero radiate energy in the 
form waves. The 
relative distribution of this energy 
emitted from an ideal radiator, known 
as a “black body,” is a function of 
source temperature and is characterized 
by the typical waveforms shown in Fig. 
2. It can be noted that the peak of the 
radiation curve toward the 
shorter wavelengths as black-body tem- 
perature is increased. 

In addition to the fundamental laws 
of radiation, there are other 
physical entities which must be con- 
sidered before the systems design en- 
gineer can employ infrared as a nonde- 
structive testing medium. 

Ordinary optical materials cannot be 
used to refract or transmit infrared. In 
common use are synthetic single crys- 
tals, such as rock salt, or optical grades 
of the more complex semiconducting 
materials, such as silicon and germa- 
nium. The following table lists several 
of the more simple optical materials 
used in infrared and their recommended 
range of usefulness. 


of electromagnetic 


moves 


several 


Recommended 
Wavelength 
Range, u 


Material 


Glass 0.3 to2 
Quartz 0.3 to3.5 
LiF 0.2 to 6.0 
Fluorite 0.2 to 9.0 
NaCl 2to15 
KBr 12 to 25 
KRS-5 2 to 40 
BaF 2to13 
CsBr 15 to 38 


In addition, first-surface aluminized 
mirrors are used as reflecting optics in 
focused systems not requiring refractive 
elements. 

Perhaps the most important compo- 
nent of an infrared system is its detector, 
or transducing element, which converts 
the infrared signal into some usable elec- 
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Energy, watts per sq cm per mu per hemisphere 


Fig. 2. 


NEAR INFRA- 
REO 


MIDOLE INFRA- 


FAR INFRA-RED 


U.S. Army Photograph 


Fig. 1.—Spectrum of electromagnetic radiation. 


Wovelength, u 
Spectral distribution of energy 
for perfect emitters. 


Cooled Leod 
x Sulfide 


— Uncooled Lead 
Su/fide 


cooled Lead 
/ Telluride 
x Cooled Lead 
i Selenide 


_Cooled Indium 
y Antimonide 
(Cooled) 
- Specially 
¥ Treated 


Germanium 
__t__. ; 4 


Wovelength, « 





Thermistor 
Bolometers 


ass 


Fig. 3.—Spectral sensitivity of several 


infrared detectors. 


iss 


U. 8S, Army Photograph 


Fig. 4.—Various photoconductive detectors of the film type. 





trical quantity. Detectors are funda- 
mentally of two types: The thermal 
detector, which uses the heating effect of 
infrared, and the photo detector, which 
depends upon an absorption of the radi- 
ation flux into the electronic structure of 
the detector element. Figure 3 depicts 
two of the most important characteris- 
tics of detectors—their spectra] response 
and relative sensitivity. Ty pical of the 
thermal detectors are thermocouples or 
bolometers and, of the photo-type de- 
vices, photoconductive, photovoltaic, 
and photoelectromagnetic detectors. 
Figure 4 shows various photoconductive 
detectors of the film type. 

The transmission of infrared through 
the atmosphere is also an important as- 
pect of system utilization in nondestruc- 
tive testing. Normal atmosphere ex- 
hibits “windows” or areas of 
Figure 5 illustrates 
the wavelength 


certain 
high transmission. 
infrared windows in 
range | to 14 un. 

From this very brief résumé of some of 
the more prominent aspects of this new 
technology, it should be apparent that a 
certain continuity exists between detec- 
tor, transmitting 
optical materials. 


source, media, and 


Infrared Instrumentation 


\ certain amount of commercial in- 
frared instrumentation is presently 
available for performing nondestruc 
tive tests on materials or finished com- 
ponents. This apparatus may be cate- 
gorized as (1) image-forming systems, 
and (2) the radiometer detector. 

Infrared image-forming systems are 
capable of producing a visible, two-di- 
mensional image representative of the 
thermal conditions of the scene under 
view. Such operate without 
illumination the emitted 
energy of the target, or under some cir- 
cumstances, difference in 
Several typical “heat pictures” 
shown in a paper by Overbo, et al. 
radiometers collect 
the infrared radiations in a narrow field 
of view and focus the resultant energy 
onto a detector. 


devices 
and ‘“‘see”’ 


emissivity. 
are 


In comparison, 


The detector or sens- 
ing element then converts this energy 
into a proportional electrical signal. 
emote temperature measurement by 
radiometric techniques is a well-known 
art, often referred to as pyrometry. 

\ type of image-forming system not 
described previously, but of practical 
use in nondestructive testing, is the 
‘Pp. J. Overbo, R. R. Sawyer, R. H. 
Ostergren, R. W. Powell, and E. L. Wood- 
cock, “Industrial, Technical, and Medical 
Applications of Infrared Techniques,”’ Pro- 
ceedings, Inst. of Radio Engineers, Vol. 47, 
pp. 1629 1645 (1959). 

? F. J. Fillippi, ‘‘Quantitative Analysis of 
Brazed Sandwich,’ Journal, Soc. for Non- 
destructive Testing, Vol. 17, pp. 39-45, Jan.- 
Feb., 1959. 

+R. C. McMaster, A. T. D’Annessa, and 
H. W. Babel, ’’Evaluation of Brazed Honey- 
comb Structures,””’ WADC Technical Report 
60-393, Wright Air Development Div., pp. 
270-278, Sept., 1960. 
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evaporograph. This device, originally 
intended for military use, has been 
found most profitable in the industrial 
and medical fields. In operation, the 
system gathers infrared radiation from 
the field under view and forms a thermal 
image on an internal membrane. A 
special coating on the front surface of 
the this radiation 
and changes temperature from area to 
area in accord with the amount of radia 
tion received from the target. These 
surface variations in temperature are re- 
solved into differences in oil thicknesses 
that cause light reflected off the sur- 
face to give rise to a visible colored ther- 


membrane absorbs 


mal image of the object under view. 
These colors are actually interference 
patterns and are representative of ther- 
mal gradients or temperature. 


y/ 
Window 


Transmission Coefficient 


> #4 § 


6 


Infrared Techniques of 
Nondestructive Testing 

Perhaps the most impressive use of 
infrared as a means of nondestructive 
testing is in the possible location of 
flaws and imperfections in materials. 
One reported application? is in the in- 
spection of brazed sandwich honeycomb 
construction materials. 

Thermographs of sandwich panels in- 
dicate the degree and uniformity of 
bonding between honeycomb sections as 
a function of heat transfer. Thus, im- 
properly bonded sections are shown as 
areas of low thermal conduction in the 
“heat picture” of the panel under test. 
A summary of the various thermal and 
infrared test methods for brazed and 
welded shapes is presented ina paper by 
Mc Master, et al. 
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Wovelength, u 
ig. 5.—Transmission spectra of the atmosphere. 


U. S. Army Photograph 


In this oscilloscope presentation, the hori- 
zontal axis represents distance across the face 
ofthespecimen. The vertical axis represents 
the relative intensity of the infrared radiation 
emitted by the specimen 1 min after thermal 
shock. The pulse in the center represents the 
flaw. 


Fig. 6.—Line-scanned thermographic pro- 
file of defect in polyurethane insulation. 


The evaporograph has also been used 
to locate and observe flaws in assemblies 
and materials by observing the infrared 
emitted by the object under test. How- 
ever, regardless of what form of instru- 
mentation is used to produce a thermo- 
graph, it is important that the object 
under examination provide a suitable 
radiation This signal is not 
only dependent upon the temperature of 
the test object, but also the emissivity 
That is, if the temperature is low, the 
signal-to-noise ratio back- 
ground radiation and target radiation 
will make it difficult to discern a flaw. 
Similarly, if the emissivity of the test 
object is low, radiations from extrane- 
ous sources may be reflected from test 
object surfaces, thus producing errors 
in observation. 


signal. 


between 


The importance of producing a tem- 
perature differential in the object under 
view is a necessary requirement in pro- 
viding a suitable target for thermo- 
graphic However, the 
temperature limitations of the material 
must be considered. Temperature dif- 
ferences are usually established by heat- 
ing one surface of the object and cooling 


observation. 
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the other. Interior defects and flaws 
are then characterized by a change in 
thermal conductivity in the immediate 
area of the flaw. Heating and cooling 
must be applied in a uniform manner to 
avoid false gradient indications. 
Some methods that can be used to 
heat a panel-type object are: 
Heat lamps, 
Hot-water or oil baths, 
Circulation of hot air, 
Electrical resistivity, and 
5. Conduction and convection. 


Once a thermal gradient has been es- 
tablished, two techniques may be used 
in making the inspection. If the gen- 
eral location of the flaw is known, such 
as a welded seam, a radiometer may be 
used to view the suspected area. How- 
ever, in large sections, such as bonded 
laminates, honeycomb, or structurally 
formed materials, it is generally neces- 
sary to locate an area where a flaw is 
present. Once this has been accom- 
plished, this area can then be examined 
in minute detail. Infrared imaging de- 
vices are therefore more applicable in 
surveillance of large areas of suspected 
flaws, whereas radiometers with limited 
fields of view may be used in inspection 
of minute areas of known or suspected 
defect. 

Where areas of suspected defects are 
localized, such as butt welds, linear 
laminations, or structures, a 
slightly different technique may be used 
in inspection, that is, the use of a line- 
scan mirror system which will see only 
along a scanned line. This device can 
then be used to traverse the area under 
inspection, seeing only an element of 
narrow width. A one-dimensional 
thermographic profile of a material dis- 
continuity is shown in Fig. 6. In this 
illustration a line-scanning radiometer 
was used to view a }-in. thick panel of 
polyurethane insulation having 4-in. 
defect. The panel was shocked ther- 
mally to produce a temperature gradient 
representative of the internal structure 
of the material. 

Since most thermal imaging devices 
have a minimum frame period, that is, 
the time necessary to generate one com- 
plete picture, it is necessary to maintain 
a constant thermal equilibrium of the 
specimen. Typical are minimum frame 
periods of approximately 15 sec. How- 
ever, most mechanical scanning devices 
require from 2 to 5 min to complete a 
frame with maximum resolution and 
sensitivity. Military developments, 
however, are constantly striving for re- 
duced frame periods and greater resolu- 
tion and sensitivity. 


seam 


4G. V. Thompson, ‘‘How to Find Airframe 
Material Emissivity,’ Aviation Age, Vol. 29, 
pp. 68 71, May, 1958. 
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The two physical properties of a ma- 
terial that can be used to enable infra- 
red inspection are conductivity and 
thermal capacity. If conductivity ex- 
ists within a sheet of material, a 
forced heat applied to one face will 
cause a thermal transfer to the opposite 
face. Further, the conductivity be- 
tween adjacent unit areas will differ as a 
function of any obstruction between 
these areas. Since the presence of a 
flaw will produce a cooler or hotter re- 
gion on the surface adjacent to the flaw, 
a temperature pattern should result 
that is characteristic of internal discon- 
tinuities. To enhance this effect, heat 
can be removed by cooling from the sur- 
face opposite the face that is heated. 

The thermal capacity or specific heat 
of a material may also be used to locate 
and measure faults in a solid. In this 
case it is assumed that the thermal ca- 
pacity of a material is different in areas 
containing flaws. If, then, the test speci- 
men is placed either in an extremely 
cold or hot environment, each unit area 
will exhibit a rate of thermal change. 
This is a transient condition which exists 
only a few moments after the specimen 
is thermally shocked. As equilibrium 
is reached, this temperature pattern 
will disappear. 


Infrared Capabilities of Inspection 
and Measurement 


In addition to the previously dis- 
cussed general techniques of infrared in- 
spection, there are several other possi- 
bilities for specialized infrared nonde- 
structive tests and measurements. 
These may be classed as (1) the meas- 
urement of physical quantities in ab- 
solute or arbitrary units, and (2) the 
measurement of some parameter or 
quality in a material or component. 

Typical of class 1 measurements 
would be the direct analysis of surface 
emissivity in metals. This has been re- 
ported by Thompson,‘ who computed 
the emissivity of airframe materials by 
use of a twin radiometer device, called 
an integrated emissometer. 

In addition to the property of emis- 
sivity, it should also be possible to 
measure physically the quantities shown 
below. 

In meteorology, infrared has been 


Physical Quantity 


Thermal conductivity 


opposite 


used to measure absolute humidity, and 
has found special use in upper-atmos- 
phere research. 

Similarly, infrared has been used to 
measure qualitative class 2 parameters 
of materials and components. Exam- 
ples of such are numerous. 

A refrigerator manufacturer uses in- 
frared to isolate voids and flaws in poly- 
urethane insulation. An aircraft com- 
pany has made use of infrared to locate 
points of metal working, and stress and 
strain in missile hardware by detecting 
the minute increases of temperature 
generated at these points. 

In medicine, near-surface abnormal 
growths such as tumors and cancers 
have been detected and localized by in- 
frared diagnostic techniques. This is 
possible since the malignant areas are at 
a slightly higher temperature than ad- 
jacent normal skin. 

Electrical power transmission lines are 
being inspected by infrared radiometric 
apparatus. There, faulty connections 
develop excess heat which is easily de- 
tected. Overheated transformers are 
also located by this method. 


Summary 


A brief survey of the present “‘state of 
the art” of infrared methods of inspec- 
tion, analysis, and measurement has 
been presented. Many physical quan- 
tities and natural properties of materials 
may be measured by infrared, utilizing 
some form of emission, absorption, re- 
flection, refraction, polarization, or 
scattering. Although the most uni- 
versal application of infrared has been 
spectroscopy and remote temperature 
sensing, a great deal of work is now be- 
ing done in the field of inspection, test- 
ing, and measurement. Although re- 
search can be initiated in these fields 
through use of commercially available 
equipment, many applications require 
specially fabricated devices. This, of 
course, requires an understanding of the 
nature of infrared and a knowledge of 
available detectors, infrared materials, 
and optics. Although the acceptance of 
infrared as a basic technique has lagged 
behind other more conventional means 
of inspection, such as radiography, this 
technology is supplementing the more 
widely accepted methods. 


Property To Be Measured 


The number of calories of heat that will flow per second 
through a square inch of surface, 1 em thick, when the 


faces of the square are at a temperature 


difference of 1 C. 


Heat of combustion 


The number of heat units which a unit mass of material 


will yield when burned. 


Thermal capacity 


The number of calories required to raise the temperature 


of a mass of substance 1 C. 


Specific heat 


The ratio of the thermal capacity of a mass of substance 


to the thermal capacity of an equal mass of water. 





Apparatus for Controlled Slack Quenching 


By N. L. CARWILE, M. R. MEYERSON, and S. J. ROSENBERG 


I. THE hardening of steel, 
it is usually desired that the entire cross- 
section be transformed fully to marten- 
site prior to tempering. Such a micro- 
structure (tempered martensite) gives 
the best combination of strength and 
ductility. As section size increases, 
however, higher and higher concentra- 
tions of alloying elements are needed in 
the steel in order to increase the harden- 
ability, otherwise nonmartensitic prod- 
ucts will be present in the quenched 
steel. Even with a high alloy content, 
it is not always practicable to fully 
harden many steel components because 
of physical and economic limitations. 
The term ‘slack-quenched” has been 
used to define such an incompletely 
hardened steel. 

Steels are often used in the slack- 
quenched condition even though the 
mechanical properties of the slack- 
quenched structures are not known. 
‘The main reason for the lack of informa- 
tion in this field has been the difficulty 
of controlling the  slack-quenching 
operation so as to obtain uniform micro- 
structures in incompletely hardened 
specimens, 

Vajda and Busby (1,2)! studied the 
effect of slack quenching using speci- 
mens from end-quenched 7-in. rounds. 
It is evident that this required a con- 
siderable mass of steel, and the resultant 
specimens still were not uniform in 
microstructure throughout the cross- 
section. A simple end-immersion 
method was subsequently devised at 
the National Bureau of Standards for 
producing slack-quenched impact speci- 
mens (3). This procedure developed 
any desired slack-quenched microstruc- 
ture in the central area of the specimens. 

\ logical approach to the development 
of slack-quenched tension specimens 
appeared to be some modification of the 
end-immersion procedure successfully 
used for impact specimens. It was 
anticipated that by quenching both 
ends of a specimen blank simultaneously 
and at the same rate, a uniformly slack- 
quenched central area could be ob- 
tained. 


NOTE-—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


‘The boldface numbers in parentheses 
refer to the list of references appended to this 
paper. 
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A newly developed apparatus and technique that produce any specified 
slack-quenched structure in a cylindrical specimen of a steel of medium 
hardenability is described. The method is rapid, easily reproducible, and 
relatively inexpensive. It may be used to produce slack-quenched struc- 
tures in tension, impact, fatigue, or other test specimens. Some data are 
presented to show the effectiveness of the apparatus and technique and the 
influence of different degrees of slack quenching on the tensile properties 
of AISI 9440 steel. 


Fig. 1.—Apparatus for s!ack-quenching tension blanks. 
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The present paper describes a newly 
developed apparatus and _ technique 
which produce the desired  slack- 
quenched structure in a standard round 
tension specimen and also can be used 
with equal facility to produce slack- 
quenched structures in impact or round 
fatigue specimens. The steel blanks re- 
quired are solid cylinders, obtainable in 
any orientation from bar, plate, castings, 
or other sources. Some data are also 
presented to show the effectiveness of 
the apparatus and technique. 


Description of Apparatus and 
Specimen Blank 


The quenching apparatus developed 
for slack-quenching blanks for tension 
specimens is shown in Fig. 1. Water, at 
any desired temperature, is pumped 
through pipe a from a storage tank to 
‘commence the cycle. Flow can be 
started and stopped quickly by a 90 
deg turn of the on-off valve, b. Rate of 
flow is measured by the flowmeter, c, 
and is preset before every run by ad- 
justing the globe valve, d, located just 
ahead of the on-off valve. The water 
flows equally through the two nozzles, 
e, which are mounted on flexible metal 
hose for vertical and lateral adjust- 
ment, impinges near the ends of the 
specimen blank, f, and runs off through 
an antisplash screen to the bottom of the 
tank, g, where it drains 
through a hose and returns to the 
storage tank. <A pressure gage, h, indi- 
‘ates the water pressure in the system, 
and an overflow line, 7, is always kept 
slightly open to permit some water flow 
and thereby reduce back pressure when 
the on-off valve, b, is closed. An electric 
motor, j7, supplies power to turn the 
shaft which rotates the blank at 300 to 
350 rpm. The blank is suspended be- 
tween two metal cups, one of which is 
driven and rotates the blank through a 
spring-loadéd friction connection, while 
the other rotates with the blank. The 
knob, k, is free-turning and is used to 
retract the driving shaft and cup, 
luring rotation, to permit insertion of 
the hot specimen blank. The V-shaped 
bars at the ends of the specimen blank 
act as guides for rapid insertion of the 
hot blank: the guide on the left end also 
serves as a stop for the spring-loaded cup 
when no blank is in place. The details 
of the rotating retractable shaft anel the 
shown in Fig. 2. The V- 
shaped guide bars are omitted to avoid 
complicating the drawing. 

The operation of the assembly is as 
follows: About 20 gal of water at the 
specified temperature is placed in the 
storage tank and the pump is started. 
On-off valve 6, Fig. 1, is opened, and the 
flow of water is adjusted by means of 
valve d and flowmeter c. The desired 
vertical and lateral adjustments of the 
nozzles, e, are made. The motor, J, is 
started, and when the specimen blank is 
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assembly 


cups are 


ready for removal from the furnace, the 
on-off valve, b, is closed. The rotating 
shaft is retracted by means of the knob, 
k, the specimen blank is quickly in- 
serted between the cups by a second 
operator, the knob is released to permit 
the shaft to spring back into operating 
position, and the on-off valve, }, i 
quickly opened. Water immediately 
strikes the rotating specimen blank near 
its ends, and flow is continued until the 
blank reaches the temperature of the 
water. The entire procedure, from the 
time of removal of the specimen from 
the furnace to the time that the water 
jet first strikes the rotating specimen, 
can be accomplished easily in 3 to 4 


sec. 


1S 


A specimen blank is shown in Figs. 1 
and 2. The blanks selected were 6 in. 


— = = 
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Fig. 2. 


Details of the retractable shaft of the slack-quenching apparatus. 


long and 2 in. in diameter, but this is 


arbitrary and other convenient sizes 
can be used. The two steel collars 
shown on the specimen shield the central 
portion from the water, and they also 
may be used to control the rate of 
cooling by adjusting the distance be- 
tween them. The shape of the collars 
is important in preventing water from 
reaching the center of the specimen, and 
a satisfactory shape was selected (Fig. 
2) only after trying many previously 
unsatisfactory geometries. The collars 
finally used had an outside diameter of 
2 in. and a thickness of # in. They 
are attached to the specimen blank with 
a small amount of high-temperature 
cement (Sauereisen No. 32) and are 
heated with the specimen during aus- 
tenitizing. The cement is_ partially 


Dashed lines 


are the specimen blank and attached collars. 
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(a) Effect of water temperature. Numbers on curves indicate temperatures of quench- 


water. 
tively). 
(b) Effect of collar spacing. 


Numbers on curves indicate distance between collars. 


Water flow and collar spacing were held constant (1.0 gal per min and 2 in., respec- 


Water 


flow and water temperature were held constant (1.0 gal per min and 77 F, respectively) 


Fig. 3. 
of ingot iron blanks. 


Effect of variations in water temperature and collar spacing on the cooling rates 
The cooling curve for an air-cooled specimen is included in (a). 





softened by the water during the quench, 
and the collars are easily removed for 


reuse, 
Control of Cooling Rates 


It is obvious that control of slack- 
quenched structures can be obtained 
only by controlling the rate of cooling 
throughout the cross-section of a steel 
specimen blank. In the quenching 
apparatus described, four different 
methods of controlling the cooling rate 
may be used: (1) varying the tempera- 
ture of the quench water; (2) changing 
the rate of flow of the quench water; 
(3) adjusting the distance between the 
two collars on the specimen blank, and 
(4) usInNg a quenching medium other 
than water, solution. 
The first three of these methods were in- 
vestigated. In these tests, open-hearth 
ingot iron blanks were used in order to 
avoid the extraneous heat effects of a 
structural transformation on the cooling 


such as a brine 


curve, 

Cooling curves were obtained by use 
or a thermocouple and a high-speed 
potentiometer-type recorder. The 
thermocouple chromel- 
alumel, 
rial and sheathed in type-310 stainless 
steel (the outside diameter of the entire 
thermocouple assembly only 35 
in.). The beaded end of the thermo- 
couple was pressed into a Hs in. hole 
drilled into the specimen at a_ point 
equidistant from each end and extend- 
ing from surface to axis. A. slight 
peening of the surface of the specimen 
around the thermocouple sheath was re- 
quired to prevent the thermocouple from 
shifting during handling. In the pro- 
cedure for measuring cooling rates, it 


was 30-gage 


insulated with a ceramic mate- 


was 


was necessary to modify the motion of 
the specimen in the slack-quenching 
fixture since the specimen could not be 
freely rotated with the thermocouple 
attached. As a substitute, the speci- 
men was oscillated through 120 deg at 
approximately 100 per min. 
Although this introduced an undesired 
variable, its effect on cooling rate Was 
considered and the relative in- 
fluences of the above three methods of 
varying the cooling rate could be estab- 
lished with considerable precision. 

The obtained are 
shown in Fig. 3. All ingot iron speci- 
mens were heated to 1700 F, and the 
zero time for cooling was plotted as the 
point on the recorder chart where the 
temperature reached 1550 F. For pur- 
poses of comparison, a cooling curve ob- 


cycles 


small 


cooling curves 


tained by cooling a specimen in air is in- 
cluded in Fig. 3. It is apparent that 


? Collar spacing reported throughout this 
paper is the distance between the interior 
facing surfaces of a pair of collars. 
Fig. 2 

3 The stress-relieving treatment was ap- 
plied to all specimens after hardening to 
minimize subsequent cracking of the ends 
during machining. It did not materially 
soften any of the slack-quenched structures. 


(see 
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the air cooling can have only negligible 
effect upon the water-quenched speci- 
men blanks. 

The influence of the temperature of 
the quenching water is shown in Fig. 3 
In each test, water flow was main- 
tained at 1.0 gal per min and the collars 
were spaced 2 in. apart.*? Water tem- 
peratures studied were 32, 77, 102, and 
135 F. As shown, the cooling rate in 
the range of 1300 to 900 F increased as 
the temperature of the water 
lowered, but the change in rate 
small. 


(qa). 


was 
was 


The effect of rate of flow of water on 
rate determined with a 
water temperature of 77 F and a collar 
spacing of 2in. No difference in cooling 
rate could be ascertained with flow rates 
of 0.7, 0.8, 0.9, and 1.0 gal per min; 
this procedure was considered ineffective 
tor varving the rates. The 
cooling curves obtained were similar to 
the curve designated 77 F in Fig. 3 (a). 
The greatest control and 
cooling rates was obtained by adjusting 
the distance between the collars on the 
specimens (Fig. 3 (6)). 
curves were obtained with water at 77 F, 
a constant flow rate of 1.0 gal per min, 
and collar spacings ranging from 1 to 3 
in. Intermediate cooling rates, and the 


cooling 


was 


cooling 


range of 


These cooling 


Fig. 4.—Jominy hardenability curve for 
the AISI 9440 steel austenitized at 1525 F 
for 30 min. 


required spacings for them, can be ob- 
tained by suitable interpolation. This 
method proved highly reproducible; 
duplicate runs yielded nearly identical 
cooling curves. 

In some steels of moderately high 
hardenability§ that are normally 
quenched in oil, cracking was observed 
at the ends after quenching with water. 
The use of cups to grip the specimens, as 
described, instead of the pointed centers 
originally used: the use of beveled edges 
on the specimen blanks instead of sharp 
and the elimination of markings 
on the ends of the blanks eliminated 
most of the trouble. The cracking was 
eliminated entirely by raising the tem- 
perature of the water to the higher level 


(135 F). 


edges; 


Microstructure and Hardness 


The AISI 9440 steel selected for 
evaluating the apparatus had the follow- 
ing composition (per cent by weight): 
0.42 1.23 manganese, 0.029 
phosphorus, 0.025 sulfur, 0.44 silicon, 
0.31 chromium, 0.47 nickel, 0.13 molyb- 
denum. It is a steel of medium harden- 
ability with a Jominy curve as shown in 
Fig. 4. Specimen blanks were austeni- 
tized at 1525 F and quenched in the 
apparatus with the collars on 
blank spaced at different intervals. 
Water temperature was maintained at 
135 F and the flow at 1.0 gal per min. 
Fach quenched blank was stress relieved 
13 hr at 275 F, * ground flat along the 
length of the cylindrical surface to a 
depth of 0.015 in., and surveyed for 
hardness along the ground surface. The 
results of the survey on four blanks are 
given in Fig. 5. The central position (0 
distance) is the midpoint between the 
two collars. 

When a 


hardened 


carbon, 


each 


blank almost fully 
slightly slack-quenched) the 
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Fig. 5. 


Influence of collar spacing on the hardness along the length of slack- 


quenched AISI 9440 steel blanks, } in. in diameter, austenitized at 1525 F. Water flow 


and water temperature were held constant. 


1.0 gal per min and 135 F, respectively.) 
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zone of uniform hardness (within +1 
Rockwell C seale (R.)) was rather short 
(about } in., curve a, Fig. 5). As the 
degree of slack quenching increased, 


min to hardness levels of 45, 37.5, 35, 
and 33.5 R. and stress relieved by 
heating at 275 F for 14 hr. 

The results of tension tests are sum- 


this steel is essentially fully hardened. 
The blanks with the higher hardnesses 
(56 and 50 R.) were tempered to a hard- 
ness of 45 R, and the results of tension 


zone of uniform hardness also increased 
(curves }, c, and d). 


marized in Fig. 8 (a) Both tensile and 
yield strengths increased as the propor- 
tions of slack-quenched structure de- 
creased (hardness increased); this in- 
crease in strength was accompanied by a 
corresponding decrease in ductility.° 
Additional blanks of the steel were 
slack-quenched to produce 
values of 56, 50, and 45 R.. 


tests made on specimens of the above 
dimensions prepared from the blanks are 
given in Fig.8 (6). The tensile strength 
was relatively unaffected by these varia- 
tions in heat treatment, but yield 
strength and ductility were considerably 
reduced as the amounts of slack- 
quenched structure increased. It 
should be pointed out, however, that 


Therefore, a gage 

length of ¢ in. was considered satis- 

factory for the tension specimens re- 

gardless of the degree of slack quench- 

ing. Obviously, lengths 

can be used with specimens subjected to 

increasing amounts of slack quenching. 
The uniformity of structure through- 

out the cross-section of the 6-in. blank 

was determined by hardness tests and 

metallographic examination. The re- 60 . ae 

sults of hardness surveys on two blanks 58 

of 9440 steel are shown in Fig. 6, one 

taken from a blank quenched with 

collars 1 in. apart, and the other 

quenched with collars 35 in. apart. 

Variations in hardness across such a sec- 


longer gage 


hardness 
At 56 R. 





o -Central Axis 
4 -O0.120in. From Axis § 
0 -0.240in. From Axis iy 


tion (except the decarburized surface, 
which was removed during machining) 
were generally less than 4 13 nh A 3 
large portion of the indicated scatter is 2 % g 
attributed to the appreciable ferrite 
banding observed in this steel. Photo- 
micrographs taken at intervals along the 
axis of one of these blanks (6, Fig. 6) and 
others taken on a single plane (hardness 
45 R.) perpendicular to the axis are 
shown in Fig. 7. 
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\ continuously increas- 
ing amount of martensite is apparent as 
the axial distance from the center in- 
creases (top row of photomicrographs). (a) Collars spaced 1 in, apart. 
A high degree of uniformity of structure (b) Collars spaced 34 in. apart. 


from axis to a point near the surface in Fig. 6.—Variation of hardness through cross-section of slack-quenched AISI 9440 steel 


specimens, } in. in diameter, austenitized at 1525 F. Water flow and water temperature 
were held constant (1.0 gal per min and 77 F, respectively). 


Ege F, 


the cross-section of uniform hardness is 
indicated by the set of photomicrographs 
at the bottom of the figure. 


Typical Results 


As an illustration of the usefulness of 
the apparatus, some data are presented 
to indicate the effect of slack quenching 
upon the tensile properties of the 9440 
steel. 

After heat treatment all blanks were 
machined into round tension specimens 
(0.252 in. in diameter with a reduced sec- 
tion 1} in. long. In this diameter, the 
variation in hardness from axis to sur- 
face was within +? R.. However, the 
ends were threaded (10 threads per in.) 
on the full ¢ in. diameter because of 
their high hardness and_ brittleness. 
Tension tests, at a rate of 0.02 in. per in. 
per min, were made on all specimens at 
room temperature, using SR-4 strain 
gages of l-in. gage length.‘ 

Blanks were slack-quenched with 
water at 135 F and a flow of 1.0 gal per 

‘Several tension tests were made on 
specimens slack-quenched to a hardness in 
excess of 50 Rockwell C seale (Re) (region of 
short zone of uniform hardness), with 1- and 
}-in. gages attached to opposite sides of the 
specimen. Even though the range of hard- 
ness was slightly greater than +}Rc over the 
l-in. gage length, no differences in the 
resultant stress-strain curves were observed. 

’ Elongation measurements were taken by 
the use of marks in the shoulder region and 
represent elongation in 1} in. 


July 1961 535 


(Top row) Numbers indicate distances from center along the axis in sixteenths of an inch, 
and corresponding hardness values. ae 7 

(Bottom row) Numbers indicate distances in inches from axis toward surface. Areas shown 
are in a plane perpendicular to the axis that has a hardness of 45 Re. This plane is located 
in. from the center of the blank. 
Fig. 7.—Variation of structure along the length (top row) and through cross-section 
(bottom row) of a slack-quenched blank (Specimen b, Fig. 6). Etched with 1 per cent 

nital (500). Reduced one third in reproduction. 
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a) Specimens not tempered except for a stress relief at 275 F. 
Specimen at 56 R- was essentially fully hardened, and the one at 45 Re was not tempered. 


(b) Specimens tempered to and tested at 45 Re. 
(c) Specimens tempered to and tested at 35 Re. 


Fig. 8. 


the specimen quenched directly to 45 R 
(not tempered) fractured prematurely 
before reaching the maximum load, and 
the true values may be somewhat greater 
than indicated. 

The tensile properties of specimens 
slack-quenched to different hardness 
levels and then tempered to 35 R. are 
At this hardness 
level, the tensile strength was a maxi- 
mum in the “as slack-quenched” (not 
tempered) condition, and decreased 
with decreasing amounts of slack- 
quenched — structure. However, the 
vield strength, reduction of area, and 
elongation increased with decreasing 
amounts of slack-quenched structure. 
At 35 R., there was a pronounced 
difference in properties between the 
specimen slack-quenched to this hard- 
ness and the specimen initially slack- 
quenched to 39 R. and tempered to 35 


shown in Fig. 8 (ce). 


EJC Information Committee 
Forming Task Groups 


Now THAT the Society is a 
member of the Engineers Joint Council 
see M R&S, March, 1961, p. 203) ASTM 
members and staff will be called upon to 
work on EJC committees and other 
activities. Assistant Technical Secre 
tary Frank Speight, representing the 
Society on the Computation and Infor- 
mation Processing (CIPS) Committee, 
has been named chairman of the Task 
Group on Liaison Activities. The CIPS 
Committee, which was formed in Janu- 
ary, 1961, has this charter: 
“This committee shall provide coordina- 
tion of activities within the engineering 
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Tensile properties of AISI 9440 steel slack-quenched to indicated hardness levels. 


R.. Above 39 R., the differences be- 
tween all tempered 
relatively small. 


specimens were 


Summary 


An apparatus and technique for pro- 
ducing any desired slack-quen¢ hed strue- 
ture in a cylindrical specimen of a steel 
of medium hardenability is described. 
The method is rapid, easily reproducible, 
and relatively inexpensive. It may be 
adapted to the slack quenching of ten- 
sion, impact, fatigue, and other speci- 
Some data are presented to show 
the effectiveness of the process and the 
influence of different degrees of slack 
quenching on the tensile properties of 
9440 steel. 


mens. 
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In-Motion Radiography of Sergeant 


Missile Motor Casing 


By ERNEST H. RODGERS 


Ria, RADIOGRAPHY, 
while certainly not new, can be adapted 
to many varied radiographic problems. 
A method of in-motion radiography! 
has proved feasible for the inspection of 
longitudinal welds in the Thor missile. 

Adapting the in-motion radiographic 
technique to the Sergeant missile motor 
casing was not too difficult a task as 
far as the longitudinal welds were con- 
cerned; however, an attempt was made 
to radiograph both the longitudinal and 
the circumferential welds with but one 
continuous exposure. Roughly, — this 
would mean that 44 ft of welding could 
be radiographed in less than 20 min 
exposure time. With the use of a rod- 
anode tube, strip film could be used, 
thereby decreasing the setup time con- 
siderably. There were a few problems 
to be solved before the application 
could be proved suitable to radiography 
of both the circumferential and longi- 
tudinal welds with the in-motion tech- 
nique. The solution of these problems 
is presented in this report. 


Materials and Test Procedure 
Materials 


In an endeavor to prove the feasibility 
of applying the in-motion radiographic 
technique to the Sergeant missile motor 
casing, a short section of the missile 
was used. This section contained a 
circumferential weld approximately 98 
in. around the outside diameter and a 
longitudinal weld 48 in. long, as shown 
in Fig. 1. 

A 150-kv rod-anode tube, Fig. 2, is 
supported on a boom in a fixed position 
and the motor casing travels on a small 
variable-speed carriage which rides on 
metal tracks. Slow-speed strip film 
70 mm wide is taped around both the 
circumferential and the longitudinal 
welds as shown in Fig. 3. 

The motor casing is made from 4130 
steel in accordance with Specification 
MIL-S-18729B, with a wall thickness of 
NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 


dress all communications to ASTM Head- 
quarters, 1916 Race St., Phiiadelphia 3, Pa. 


1W. C. Hitt and D. J. Hagermaier, ‘‘Ra- 
diography of Weldments in Motion,” 
Symposium on Nondestructive Testing in 
the Missile Industry, ASTM STP No. 278, 
Am. Soc. Testing Mats., p. 40 (1959). 
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This in-motion radiography project was undertaken in an attempt to re- 
duce the delay time resulting from the use of conventional radiographic tech- 


niques. 


The successful conclusion of the project resulted in decreased 


setup time, decreased exposure and processing time, ease of interpretation, 
and considerable savings in inspection costs. 


Fig. 1. 


Fig. 2. 


0.109 in. Weld bead over-all thickness 
varies up to 0.200 in. 


Test Procedure 


The first task to be solved was the 
proper design of the beam-restricting 
device to provide the correct exposure 
for any predetermined speed of travel. 
It became immediately apparent that 


U. S. Army Photograph 


Section of Sergeant missile motor casing supported by drive carriage. 





— | 


U. S. Army Photograph 


150/15 rod-anode tube. 


for the specific purpose intended there 
was no suitable device available. A 
device which proved very suitable for 
the purpose was designed and con- 
structed at Watertown Arsenal Labora- 
tories and is shown in place on the rod- 
anode tube in Fig. 4. The after end of 
the device is merely a lead disk attached 
to a sleeve which slides over the outside 


ERNEST H. RODGERS, chief, Methods Evaluation Section, Nondestruc- 
tive Testing Branch, Materials Testing Laboratory, Watertown Arsenal, 
Watertown, Mass., is Ordnance Corps Liaison Member of Committee E-7 


on Nondestructive Testing. 
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town Arsenal, 11 years of which have been in the field of nondestructive 


testing. 


He received the associates degree in industrial engineering and a 


B.B.A. in engineering and management from Northeastern University. 
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U. S. Army Photograph. 


Fig. 3._-Section of Sergeant missile with film in place. 


Fig. 4..-Beam-restricting device. 
U. S. Army Photograph 


Fig. 6._Beam spread at 15.5-in. focal film 
distance. 


of the rod of the tube. This allows for 
greater variation of the beam restriction 
by merely sliding the sleeve one way or 
the other. 

\dditional variables, such as voltage, 
current, and speed of travel, combine to 
give the appropriate density required. 
Figure 5 shows the carriage upon which 
the motor casing rides. Four wheels 
may be placed horizontally on the car- 
riage to permit rotation of the motor 
casing, thus facilitating layout and num- 
bering of the radiographic areas as well 

U.S. Army Photograph as allowing easy access for marking out 
Fig. 5._-Drive carriage, variable speed, supporting complete missile. defective areas for repair. 


Test Exposure Factors 


Numerous trial runs were conducted 
at different travel speeds and voltages 
before the optimum factors were se- 
lected. Travel speed was an important 
factor, and, although a fast travel was 
certainly desirable for obvious economi- 
cal reasons, the other variables did 
impose certain restrictions. A speed 
of 8 in. per min was finally selected. 
This speed permitted complete radiogra- 
phy of the missile casing in 20 min, 
Fig. 7.—Radiographic print of circumferential weld. exclusive of setup time. 


U. S. Army Phot graph 
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The beam-restricting devices were 
spaced 1 in. apart. This, of course, 
permitted 360 deg radiation with the 
l-in. aperture. The actual beam spread 
measures approximately 1.5 in. at a 
focal film distance of 15.5 in., as shown 
in Fig. 6. Lead sheet 4 in. thick is 
used for the beam-restricting devices, 
which were designed to be 10 in. in 
diameter. This is actually an arbitrary 
figure and could conceivably be larger 
or smaller if desired. 

The maximum of 150 kv at 15 ma 
gave the desired density for this par- 
ticular missile casing with slow-speed 
fine-grain film. All films were proc- 
essed in liquid developer for maximum 
contrast at 68 F. Radiographic prints 
of the circumferential and longitudinal 
welds are shown in Figs. 7 and 8, while 
the entire missile casing setup is shown 
in Fig. 9. 

A comparison Was made of the image 
quality ol radiographs produced by 
conventional radiography and the in- 
Results showed that 
radiographs obtained by the in-motion 


motion technique. 


technique were of equal quality and far 
more easily obtained. Radiographic 
penetrameter sensitivity of 1T is routine 
with the in-motion technique; how- 
ever, it should be pointed out here that 
on the lower thickness ranges the pene- 
trameters now in use do not show a true 
picture of the radiographic sensitivity 
on a percentage basis. The in-motion 
technique does give a sensitivity level 
at least equal to that obtained by con- 
ventional methods. 


Conclusions 


As a result of this investigation, the 


5. Army Photograph. 


Fig. 8.—Radiographic print of longitudinal weld. 


Fig. 9. 


time now saved by using a rod-anode 
tube, strip film, and the in-motion tech- 
nique for both longitudinal and _ cir- 
cumferential weld radiography is out- 
standing. No exact comparison of the 
conventional method and the in-motion 
technique can be made, owing to the 
many and varied techniques at different 
installations; however, at this installa- 
tion, complete radiography of the first 
missile casing using conventional meth- 
ods required approximately 60 man- 


+ 


ng 


my Photogr aph 


Entire missile casing setup for radiography. 


hours, while the in-motion technique 
required less than 4 man-hours. The 
actual down-time for inspection has 
been reduced, permitting 
production. 

Exposure time for radiography of the 
entire motor case has been cut down to 
20 min and is accomplished by only one 
single 


increased 


The conventional 
method required 44 single exposures of 
2-min duration each, exclusive of long 
setup time. 


exposure. 


Pressure-Differential Testing of Tubing 


By G. H. SYMONS 


I. RECENT vears the 
trend in tubing has been to lighter walls, 
both in seamless plain-surface and finned 
tubing. Small 
chanical imperfections in such tubing 
increase the likelihood of small leaks. 
The use of eddy-current type of non- 
destructive testing has virtually elimi- 


metallurgical or me- 


nated the quality problem in seamless 
plain-surface tubing. 
faces on extended fin tubing and the 
odd shapes of many fabricated tubular 
parts, however, usually rule out the use 


Irregular sur- 


of such electronic equipment. The most 
common method used for such parts is 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 
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Tubes or tubular products often must be tested for pressure tightness. 


The common test metheds use a liquid such as water. 
tions, however, the presence of water is undesirable. 


In certain applica- 
This paper proposes 


a test method in which the soundness of a vessel is determined by its ability 


to maintain a given air pressure. 


Two of the units to be tested are charged with identical air pressure, 
isolated from the air supply and from each other, and interconnected 


throvgh a U-tube manometer. 


After a suitable waiting period, the manom- 


eter is observed to determine whether or not a pressure differential exists 


between the two units. 
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Since that time he has been employed in various engineering capacities 
by Wolverine Tube and presently is a metallurgist at Wolverine’s Detroit 
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to subject them to an air-under-water 
test. 

In the conventional air-under-water 
test, the tube is subjected to internal 
air pressure, generally 250 psi, and im- 
mersed in water. Leaks are detected 
as air bubbles escaping from the tube. 
While this test normally detects leaking 
tubes, it has some undesirable aspects. 
It wets the tube, which, in turn, may 
cause staining or 
drying. The 
observed for 


require subsequent 
entire tube must be 
leaks; therefore 
tanks are often required. 
operation is often messy. 

From numerous field reports it be- 
came apparent that failures due to 
leaking tubes in freon service were due 
to extremely small leaks that required 
more than the usual 5-see air-under- 
water test to detect. Minute leaks that 
were detected under after 
assembly into units revealed that either 
a more sensitive test had to be developed 


large 
The entire 


pressure 


or excessively long test cycles (up to 5 
min) were necessary to give customer 
quality 

With the introduction of extremely 
rigid cleanliness requirements for atomic 


assurance. 


energy applications, the need for a clean, 
water-stain-free tube accelerated the 
development program for a technique 


that did not use water as a testing 
medium. 

\ commonly used method for deter- 
mining the soundness of vessels is to 
subject them to a pressure or vacuum 
for a period of time. A pressure dif- 
ferential test was developed in an at- 
tempt to eliminate the undesirable fea- 
tures of the air-under-water test 


Development 


The basic steps in this test method 
are to: charge the parts to be tested 
with air pressure, wait for a period of 
time, and then determine whether a loss 
in pressure has occurred. 

Such a method did not prove to be 
satisfactory for the following reasons: 
Expansion or contraction of the air made 
it difficult to detect faulty tubes, gages 
of adequate sensitivity were not avail- 
able, and the length of time required 
for the test was excessive. 

[n order to eliminate these undesirable 
features, the method of comparing two 
identical units bridged by a manometer 
was evolved. 


Principle 


In the pressure-differential test air 
under pressure is simultaneously ap- 
plied to two units under test. The 
pressurized units are then isolated from 
the pressure supply, and, after a period 
of time, the pressure in one unit is com- 
pared to the pressure in the other unit 
U-tube 
connected between the two units (Fig. 
1). Any difference in pressure due to 


by means of a manometer 
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Fig. 1. 


a leak in either unit is readily detected 
by the relative positions of the manome- 
ter columns. The test units may be 
either individual tubes or sets of tubes. 

During the test, as long as the pres- 
sure on each leg of the manometer 
remains equal, the level of the manome- 
ter fluid in each leg will be the same. 
In the event of a leak in one of the 
units under test, the pressure on that 
side of the manometer will drop and 
the difference in pressure between the 
two units will cause a shift of the indi- 
eating fluid toward the low-pressure 
side. 

Our standard has been based upon 
detecting a difference in levels of 0.1 in. 
on the manometer. This is equivalent 
to a pressure difference of 0.0036. psi. 
The time of the test is adjusted to pro- 
duce this minimum 0.1-in. differential 
when the leak rate is 2 cu em of air per 
min. 

The formula for determining the time 
to develop a given differential is as 
follows (the derivation of this formula 
may be found in the Appendix): 


] K 
[’ OS AA —hd 
se ( Vi ) 
LRTAV 
where: 

t = time to develop a given dif 
ferential on the manome 
ter, sec, 

leak rate, lb per sec (con 
sidered constant), 

initial weight of air con- 
tained in the leaking sys- 
tem; W/L is valid only 





Exhaust 





Finned Tubes 
Being Tested 


50-in.U-Tube Manometer 


Finned Tubes 





Exhaust 


Schematic diagram of pressure-differential test system. 


as long as L is constant, 
which requires that 
Paru/P, < 0.53, the 
critical ratio for air, 

atmospheric or ambient 

pressure (say 14.696 
psia), 

resultant after 
leaking for a period of 
time, 

starting pressure, equal in 


pressure 


both systems say 
264.696 psia), 

volume of the system under 
test when differential 
0, 

temperature (deg Rankine 
of system at start (say 
529.69 R), 

universal gas constant (say 
639.91 in. 
kine), 

height of differential, in. 
(say 0.10-in. desired 
min), 


per deg Ran- 


= cross-sectional area of ma- 


nometer tube, sq in., 


Ife] 


= density of manometer fluid, 
lb per cu in., and 

= ratio of specific heats of 
confined gas, Cp/Cy = 
1.405 for air. 


Operational Procedure 


The straight-length tubes to be tested 
are inserted into a fixture which has 
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Fig. 2._- View of a four-tube tester. 


heads to clamp and seal both ends 
(Fig. 2). On each tube, one of these 
“dead-ends”’ the tube while the 
inlet, exhaust, and manometer connec- 
tions are incorporated into the other 
head (Fig. 3). Once the tubes are 
clamped into position, a switch starts 
the cycle into operation. The tubes 
are charged with air until they reach a 
pressure of 250 psi; 


heads 


the air-operated 
inlet valves close and the tubes are under 
test for the required time, then the air- 
operated exhaust valves open and the 
test cycle is complete. The entire 
cycle is controlled by a timer and is 
automatic once it is started. 

During the test period, the operator 
observes the manometer columns for an 
indication of a differential pressure be- 
tween the two units under test. It is 
imperative that the comparison be made 
between two identical units so that all 
factors other than leaks will be cancelled. 

The U-tube manometer used is a 50- 
in. model equipped with vent checks 
to prevent sudden surges in pressure 
from blowing out the indicating fluid. 
The fluid used has a specific gravity of 
0.824. 


Assume two systems, A and B, of equal 
initial volume Vo, mass Mo, temperature 
7, and pressure P. If system A leaks at 
a constant rate J, then the relationship 
between the time ¢, the leak rate, and the 
differential h developed may be derived 
as follows: 


SYSTEM A 
P, + hd Pp 
Vo — $hA 


V K 
th i) 
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Fig. 3.—-Close-up view showing charging- 


end head and manometer. 


Discussion 


In order for this test method to be 
successful, it is imperative that the 
equipment be absolutely pressure-tight. 
When such a condition is not met, it 
could result in the rejection of sound 
tubes. 

It is theoretically possible that, two 
identical leaks could be encountered on 
opposite sides of the manometer simul- 
taneously and, therefore, not be de- 
tected. The number of leaking tubes 
being encountered will greatly influence 
the possibility of such a situation. If 
the frequency of defective tubes is nor- 
mally one in a thousand (a reasonable 
number, based on experience), then the 
probability of two defective tubes oc- 
curring in the same test set (the product 
of the individual probabilities) is one 
in a million. Further, the probability 
of the leaks being of the same magni- 
tude increases to a point of astronomical 
odds. 


Advantages 


The advantages of this test method 
are as follows: 


APPENDIX 


System B 
y 


+ 


O.HhA 
Vi 











sre 
7 A 
Leak 


Rate, 2 





Cross- 
Sectional Area,A 


| oe 


ee . 
4<—Fluid Density,d 














Fig. 4..-Schematic diagram of manometer 


system. 


1. It eliminates the necessity of a 
liquid, thus permitting the tube or 
parts to remain clean and dry. 

2. It has greater accuracy than con- 
ventional methods of testing. The 
time under test is such that all leaks 
which would normally be detected in an 
air-under-water test will be apparent 
by this method. Greater accuracy 
may be obtained by simply increasing 
the time under test. 

3. It is ‘fail safe’? in that malfune- 
tion of the equipment would not pass 
defective tubes, although it might reject 
sound tubes. 

4. It reduces operator fatigue be- 
cause he need only observe the manome- 
ter instead of the entire part being 
tested. He is not faced with such de- 
cisions as whether a bubble adhering 
to the tube surface is the result of a 
minute leak or merely entrapped air. 
In the case of long lengths or intricate 
shapes, less manpower is required. 

5. It is adaptable to automation by 
use of suitable automatic loading and 
unloading equipment and sensing de- 
vices. 


The general relationship would be: 
PaVa (M, — Lt)R T 4 
PgVep Mo RTs 
PaVa 
V,—-L ; 
M Lt RT. 
Mo PaVa 
EL” £Ts 


Then by substitution: 


K K 
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The Effect of Temperature 


Rubber Vulcanizates 


By A. E. JUVE and M. G. SCHOCH, JR. 


I. rwo previous publica- 
tions of the same title’? we have re- 
ported the results of accelerated and shelf 
aging tests on a series of natural and 
synthetic rubber vulcanizates. In the 
first of these! only short-term shelf aging 
results were reported, but all the higher 
temperature aging data were included. 
In the second,? which attempted to 
answer the question that prompted the 
studies, the shelf aging data extended up 
to4yr. Since then additional and final 
data have become available including s- 
and 12-yr periods for test A (the pro- 
gram initiated by a task group report- 
ing to Subcommittee XV on Life Tests 
for Rubber Products of ASTM Com- 
mittee D-11 on Rubber and Rubber-like 
Materials) and 2720-day (7.45-yr) data 
for test B (the program initiated by a 
committee on high-temperature aging 
reporting to Subcommittee [V on Classi- 
fication and Specifications of Auto- 
motive Rubber Compounds of the 
joint SAE-ASTM Committee on Auto- 
motive Rubber). 

It was thought desirable to report 
these additional data, 
changes in properties resulting Irom shelf 
aging are now more sharply delineated 
than at the time of the last report, and 
because data of this kind, particularly on 
the synthetic rubbers, are not readily 
available. 


because the 


Results and Discussion 


For convenience all the shelf aging 
data for both tests A and B are given in 
in Tables I and II along with the per- 
centage of each property retained for 
each aging period. The new data are 
the S8- and 12-yr data in Table I and 
the 2720-day data in Table II. 

The data in terms of percentage ol 
each property retained were plotted 
versus log time, as before, and these 
curves are shown in Figs. 1 to 4 (The 
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Per Cent of Original Properties 


Fig. 1. 


on the Air Aging of 
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Results of test A, Compound No. 1, SBR tread type, 90- 


min cure at 275 F. 


curves for the short cure times for the 
compounds of Test A are not shown.) 
It was mentioned in the previous paper? 
that the results of the room-temperature 
aging were more erratic than those for 
the high-temperature aging and that this 
was due, in part at least, to the long 
intervals between the former tests. 
In most cases there can be no doubt as 
to the course of the curves, but in other 
cases considerable liberty was exercised 
in drawing the curves. In a_ few 
instances, indicated by question marks in 
Tables I and II, it appeared that a gross 
In all 


cases these curves were compared with 


error had been made in testing. 


the curves for the higher temperature 
tests, as was done in Figs. 1 to 15 of the 
previous report,? and the temperature 


dependence of the deterioration was re- 
checked. 
equal degrees of deterioration changed 
by any substantial time over those 
shown in those figures. 


In no case were the times for 


In the process 
of making these comparisons it was dis- 
covered that mistakes had been made 
in five of the fifteen figures of the last 
report (Figs. 3, 4, 13, 14, and 15)? in 
that, contrary to the legend on the 
curves, the dotted represent 
elongation while the solid curves rep- 
resent tensile strength. 

In both test A and test B two condi- 
tions of shelf aging were employed. 


curves 


In test A the aging in this country was 
at an ambient temperature of 77 F. In 
Liberia the average aging temperature 
was reported to be 85 F, and it has been 
assumed that this temperature difference 
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TABLE I.—RESULTS FOR TEST A. 
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Fig. 2.—Results of Test A. 


was the only difference affecting the 
course of the deterioration. That this 
is very likely the case is indicated by the 
fact that the points for equal degrees 
of deterioration on the Arrhenius-type 
plots fall fairly consistently on a straight 
line. would expect. 

In test B the aging temperatures 
were 25 and 30 C. In this case two of 


the five compounds, No. 1 and No. 2, as reported. The 
showed faster deterioration at the lower were conducted 


temperature than at the higher. The 
other three compounds behaved as one 
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through which air was circulated and in 
which all the specimens were hung to- 
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Fig. 3..-Results of Test B. 
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Fig. 4..-Results of Test B. 


Since three compounds gether. It is likely that some interac- 
did behave as expected it is unlikely 
that the exposure temperatures were not ble. It is of interest to note that the 
exposures at 25C two compounds involved were both 


tion between compounds was responsi- 


closed cabinet cured with tetramethylthiuramdisulfide 
(TMTD)and may have been more 


susceptible to an interaction effect 
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TABLE II.—RESULTS FOR TEST B. 
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than the other three compounds. It is 
also of interest to mention that com- 
pound No. 2, which shows the greatest 
at 25 C and at 
30 C, was the same compound that was 


lifference between aging 


reported previously 'to have given erratic 
results after oven aging at 70 and 100 C. 
This compound was the subject of a 
further investigation’ which showed a 
very marked effect when 
aged in close proximity to a normal sul- 
fur-cured stock. 


interaction 


These additional data on room-tem- 
the 
onclusions drawn in the previous re- 
port. 


perature aging have not changed 
For the convenience of the reader 
those conclusions are repeated here and 
represent our final summary of these 


pre jects. 
Summary 


1. The changes that occur on the air 
aging of vuleanizates of GR-S, nitrile 
rubbers, and neoprenes over the tem- 
perature range of room temperature to 
150 C appear to be essentially the same 

A. E. Juve and Ross Shearer, ‘‘Migration 


Effects in Oven Aging,'’ India Rubber World, 
Vol. 128, No. 5, pp. 623 Aug., 1953. 
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at all temperatures, the rate of change 
depending on the temperature in a reg- 
ular way. The apparent activation 
energies calculated from the available 
data are 19,000 +2000 cal per mole. 

2. For natural rubber stocks the 
temperature range over which similar 
deterioration occurs is narrower and is 
limited by: (a) the appearance of 
nonhomogeneous deterioration caused 
by a rate of reaction of oxygen with the 
rubber too rapid to permit uniform 
diffusion of oxygen throughout the cross- 
section of the specimen, and (}) a change 
in the balance between chain scission 
and cross linking as the aging tempera- 
ture is increased, the higher tempera- 
tures favoring chain The 
apparent activation energies for three 
of the four natural rubber stocks are in 
the range of 20,000 to 25,000 cal per mole. 
The fourth natural rubber stock that 
vulcanized with TMTD, exhibits a 
steady increase in chain scission with in- 
creasing temperature of exposure above 
70 C making the calculated value of 
28,450 cal per mole of doubtful value. 

3. The GR-I stock of test A be- 
haved differently at all test tempera- 


scission. 
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tures, making it impossible to calculate 
an activation energy. 

4. The ability to extrapolate the 
results of accelerated aging tests to 
higher or lower temperatures depends 
on: (a) whether the accelerated test 
temperature and the desired extrap- 
olated temperature are in the range 
over which essentially the same deteri- 
orating mechanisms prevail, and (b) a 
knowledge of the temperature depend- 
ence of the rate-limiting reaction. 

For the synthetics, excluding GR-I, 
the temperature range is quite wide, ex- 
tending in most cases to at least 125 C, 
and the activation energies are in the 
range of 19,000 +2000 cal per mole. 

For the natural rubber stocks the 
temperature range is narrower, extend- 
ing to about 100 C for reasonably good 
aging stocks. The activation energies 
are in the range of 20,000 to 25,000 cal 
per mole. 

In the absence of reliable data on a 
particular material, aging tests should 
be run at two or more temperatures, 
preferably in the low-temperature re- 
gion, to establish a basis for extrapola- 
tion. 





Testing Carboloy—Some Early Experiences 


By S. L. HOYT 


'- RETURNING from Ger- 


many in 1925 to my work at the Research 
Laboratory at General Electric Co. in 
Schenectady I was filled with enthusiasm 
to develop and apply the new cemented 
tungsten carbide which I had seen at 
the Osram Lamp Works in Berlin. 
There was much to be learned, I soon 
discovered, and there followed an in- 
investigation of recognizable 
variables before I was ready to try out 
tools in the Schenectady shops. Inci- 
dentally, it was from my notes of that 
period that the name ‘Carboloy”’ 
evolved as a natural contraction of 
“carbide alloy.” It was eventually 
adopted officially by the General Electric 
Co. 

During the preliminary stages the 
quality tests that I used were very 
crude. A soft Woolworth peening ham- 
mer for testing the strength of a tool 


tensive 


bit and an examination of a fracture 
served valiantly and remained in ust 
even after more refined tests were de- 
veloped. I knew I needed to have 
material with a very fine-grain fracture 
and that a Carboloy bit must withstand 
a blow of certain though indescribable 
strength before qualifying for cutting 
tests. I also gained information from 
grinding and dressing tools. My at- 
tempts to supplement these tests by 
getting tockwell har iness, C-scale 
values were stopped by the guardian of 
the treasury at the Research Labora- 
tory, who told me I 
diamond brales. 


broke too many 


he final test, as always, was a cutting 
test, and we soon had a fairly good idea 
of how efficient a tool had to be before 
we could sell it to the G.E. shops at 
$1 per g. That price was not a very 
scientific test, but “local sales’ did 
give a substantial appraisal of tool 
quality. The people in the 
grumbled, of course, but they soon 


shops 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM Head 
quarters, 1916 Race St., Philadelphia 3, Pa 
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became committed and continued to 
use our tools. 

All these tests served a useful purpose 
but we needed earlier and more quanti- 
tative tests for the control of carbide 
production and of finished Carboloy 
parts. We wanted to assure ourselves 
that both quality and uniformity, or 
reliability, were adequate for, their use 
in production. In fact, we were obliged 
to because we were revolutionizing 
shop practice and upon upsetting piece 
rates we had to supply the shops with 
reliable tools day in and day out. 

An early attempt to sell carbide tools 
not mine) met an insurmountable 
handicap of a very considerable varia- 
tion in quality or performance. One 
shop found only one piece out of 20 (of 
foreign manufacture) to be of suitable 
quality, and it was vears before it en- 
joved the splendid performance of a 
properly made product. Truly there 
Was a great need for adequate tests and 
reliable specifications. 

Upon passing to the final tests by 
means of which we mastered this situa- 
tion, let it be said that, as a metallurgist, 
[ sorely missed the information that 
can be obtained by microscopic exami- 
nations. That problem was accordingly 
put on the agenda and was ultimately 
handled satisfactorily. 


Hardness Testing 


My early work had pointed to hard- 


ness and strength as two critically 
important properties, so it was in order 


to try to develop suitable tests. I 
did not take kindly to the directive 


not to take Rockwell hardness meas- 


urements, so I simply took off the 
weights on the Rockwell machine. 
Then I found I could run hardness 
tests with little more than mild grum- 
blings from the front office. 


At about that time, L. L. Wy- 
man, then at the Harrison Lamp Works, 
began working with me on Carboloy 
dies for drawing tungsten wire. He 
proposed Rockwell A scale as the name 
for the new scale which I had developed 
for cold-pressed Carboloy of various 
cobalt contents and for hot-pressed 
Carboloy of exceptionally high hard- 
ness. I had called it the “no load” 
scale, but the Wilson people informed 
us that my ‘‘no load” scale was not 
constant and that they would make it a 
uniform 60 kg. It has remained at that 
value. 


I had been working with Meyer's 
analysis of the ball hardness test, and 
as soon as I discovered that the Rock- 
well brale had a spherical end I used 
the mean pressure in kilograms per 
square millimeter as a measure of the 
With that technique I de- 
termined that the “no load’ for my 
Rockwell A scale was 64 kg. Those 
readings were then readily converted 
into Rockwell A readings for new in- 
struments with the 60-kg load. 

The Rockwell A scale is foreshortened 
as compared to the C scale and may not 
give as precise a differentiation as may 
sometimes be desired. This situation 
can be improved by accurately deter- 
mining the diameter of the spherice! 
impression and calculating the mean 
pressure in kilograms per square milli- 


hardness. 
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meter. On this scale I obtained hard- 
ness values as high as 2400 for hot- 
pressed Carboloy. This method of 
hardness testing gave a more realistic 
and useful comparison of Carboloy of 
various grades and with tool steels. 
The latter measured only about half as 
hard. In that respect it is valuable in 
research though not so well adapted to 
production control. 


Strength Testing 


Coming to determinations of the 
strength of Carboloy, it is to be borne 
in mind that a decidedly brittle ma- 
terial places certain limitations on the 
suitable methods. It was not practical 
to determine either the tensile strength 
or the compressive strength, but a simple 
flexure test appeared to have the neces- 
sary qualifications. I had a mold for 
use in studies of tungsten which gave a 
compact }-in. square 2-in. long, and 
that was used for Carboloy strength 
tests. The test gave the flexure 
strength, or modulus of rupture. It 
then became a matter of experience to 
set limits for acceptable Carboloy of 
various cobalt contents for both hard- 
ness and strength. 

The flexure test also 
fracture surface for examination and 
also enabled measurements to be made 
of shrinkage during sintering. We used 
it first at the Research Laboratory for 
controlling local production and, later, 
the Carboloy Co. used it when it 
established commercial production at 
the Cleveland Wire Div. Before a lot 
was released, A. KE. Focke would 
bring the test bars to Schenectady for 
test. Since then, other firms have 
found it and the hardness test to be 
useful. 

I do not believe it has ever been 
published, but the best combination of 
strength and hardness of which 1 am 
aware was obtained when I quenched a 
hot-pressed test bar in water. 

I have noted that Carboloy is brittle. 
At no time in any of our many tests 
did we observe evidence of ductility. 
This was likewise true of some special 
torsion tests which J. V. Emmons 
ran for me at Cleveland Twist Drill. 
Oddly enough, to me, it has been re- 
cently reported that Carboloy has 
appreciable and measurable ductility.! 
How this can be true with cobalt 
contents in the range that is used for 
tools and dies is a mystery and needs 
an explanation. The cement phase is 
so thin, even at 13 per cent cobalt 
content, that it would not be expected 
to confer ductility on the mass. I have 
accounted for the strength and hardness 


provides a 


1 Betty M. Caugherty, H. T. Oatman, and 
O. W. Reen, ‘““A Cooperative Study of the 
Hardness Testing of Cemented Carbides,”’ 
Proceedings, Am. Soc. Testing Mats., Vol. 59 
p. 1261; Dise., p. 1275 1959 
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of Carboloy on the basis that the cement 
functions solely as a cement. 


Metallographic Examination 


Mechanical properties are all-im- 
portant, but being accustomed to using 
metallographic technique in work on 
metals, I was frustrated not to be able 
to examine Carboloy microscopically. 
The best lapping material which 1 had 
for the first year or so was boron car- 
bide, which I got from A. L. Merrick of 
our electric furnace department. It 
was very good down to a certain point, 
but I could never get a metallographic 
polish. Then one day when at the West 
Lynn plant I observed the polishing of 
sapphire meter bearings with diamond 
dust. I arranged to get samples of 
their various grades and also requested 
some of their very finest powder. The 
latter was recovered from the olive oil 
that was ordinarily discarded and was 
well under 1 yu in diameter. 

Success then came quickly. After 
tine grinding with boron carbide, the 
final polishing was done easily and 
cheaply, the latter in spite of the high 
cost of the powder. This procedure 
was subsequently published and was 
very similar to the method which a 
German worker published at about the 
same time. 

For some unknown reason photo- 
raphing an etched specimen was much 
less likely to give an acceptable photo- 
micrograph than with steel or a common 
alloy. However, in my Institute of 
Metals Lecture of 1930, I believe I 
demonstrated that excellent results can 
be obtained, as many others have done 
since then. 

This metallographic technique made 
it possible to follow particle-size dis- 
tribution from the tungsten powder 
through tungsten carbide powder and 
the finished Carboloy. When corre- 
lated with tool or die performance, 
this brought out the desirability of 
starting with fine-grain tungsten and 
tungsten carbide powder and keeping a 
fine grain size through sintering. The 
distribution of particle size was also 
found to be important and was closely 
followed. My very best tool of that 
period was made with a fine-grain 
tungsten carbide which I made by 
gas carburizing tungsten powder at a 
low temperature. Gas carburizing was 
not practical and was not introduced in 
production. 

A special grade of Carboloy was 
worked on in the Research 
Laboratory unpredictable — be- 
havior was explained by the new metal- 
lographic technique. Some of the tools 
gave good results but others broke 
badly and unexpectedly during use. 
When I examined such a tool micro- 
scopically I learned that enormous 
grains had formed which lowered the 


being 


whose 


strength substantially. That could not 
be overcome and the grade had to be 
discontinued. 


Hot-Pressed Carboloy 


I have mentioned hot-pressed Car- 
boloy, so perhaps a brief account of it 
is in order and especially so because 
very little was published about it at 
the time. I was aware of porosity in 
the cold-pressed Carboloy and decided 
to improve that situation. One time, 
for example, I tried to make trimmer 
blades for Edison Dictaphone records 
to prepare them for a new run. Cold- 
pressed Carboloy would not give a 
smooth cut, because the cutting edge 
of the blade was never free from po- 
rosity. There was no such difficulty 
with hot-pressed Carboloy. 

The desire to improve the cold- 
pressed and sintered material led to the 
process of pressing the tungsten carbide 
and cobalt powders at a high tempera- 
ture. Porosity was eliminated while 
both hardness and strength, in relation 
to the hardness, were improved and 
the product was extremely fine grained. 

Upon trying to secure a patent, and 
though I did get the basic patent on 
hot-pressed Carboloy and similar ma- 
terials, I learned I was not the first to 
use a hot-press method. To my chagrin 
I learned that an English patent had 
been issued on hot-pressing ceramics. 
I had used the method on porcelain, 
but I could not get sufficient scope to 
my patent to cover all hot pressing. 
During visits to Europe I have learned 
that the method is in wide use, though 
in the United States it is used only for 
special applications. 


Summary 


This early experience in testing 
Carboloy applied the guiding principles 
of the ASTM for similar work. First 
came the selection of tests which related 
to the essential properties, after which 
the details of the test methods were 
devised. Having suitable tests, the 
next step was to establish specifications 
for the acceptance or rejection of pro- 
duction lots. Neither processing nor 
process control was included; we relied 
on tests of the product. Our experi- 
ence had shown that the material had 
to be made and processed correctly or 
it would not meet the specifications. 

That did not mean that tools of 
different compositions and processed in 
different ways would all perform the 
same even though they all had essen- 
tially the same properties. The tan- 
talum carbide tools, for example, which 
F. C. Kelley worked on at the Research 
Laboratory had about the same proper- 
ties as the tungsten carbide tools, yet 
they were superior for some applications. 
We knew that the mechanical proper- 
ties were important, but we recog- 
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nized that other properties or charac- 
teristics were also important. Thus 
our philosophy was to determine which 
grade was best suited to a given appli- 
cation and to determine its properties 


Mr. L. L. Wyman*—Mr. Hoyt’s 
comments on some of the early inci- 
dents pertinent to the development of 
Carboloy in this country are, in many 
respects, overly modest with respect 
Although 
his personal activities in this area were 
primarily concerned with tool applica- 
tions, he enlisted my efforts in this 
field, in 1926, particularly because this 
tool alloy was the outgrowth of the 
efforts of Osram metallurgists to obtain 
a satisfactory material from which to 
make drawing dies for tungsten and 
molybdenum wire. 


to his many contributions. 


From the standpoint of wire-drawing 
die applications, binder contents of 
down to 3 per cent cobalt were explored, 
as were carbide powders of widely vary- 
ing characteristics produced by direct 
carburizing of tungsten powder using 
sugar-carbon or other solid forms, by 
carbon reduction and carburization from 
tungsten trioxide to tungsten carbide, 
and by gas carburization using such 
media as benzene-saturated hydrogen 
and even illuminating gas. 

Having at that time just developed a 
particle-size control for tungsten pow- 
der, I applied this “know-how” to 
carbide powders, the result being that 
the final selection consisted of a rather 
fine powder of particle-size 
distribution together with 6 per cent 
cobalt, as binder, for tungsten wire- 
drawing die nibs. 

The material at Harrison Lamp 
Works was consistently harder than 
Mr. Hoyt’s 13 per cent cobalt alloy 
and gave little variation in hardness. 
As the result, less attention was given 
to hardness, and far greater attention 
was devoted to porosity, ‘lakes’ (small 
areas of binder, no carbide), and to the 
flexure test on the t-in. sq. 
bar. 


specific 


by 2-in. 


In preparing microsections, the finest 
diamond ‘dust’ then available was 
“No. 6,” representing that portion still 
suspended in pure olive oil after 6 
months’ settling. This was readily 
available from our own diamond-die 
polishers, at Harrison Lamp Works, 
who made various grades of dust by 
pulverizing worn-out or broken dia- 
mond dies. Then later, as Mr. Hoyt 

2Head, Chemical Metallurgy Section, 


Metallurgy Div., National Bureau of Stand- 
ards, Washington, D. C. 
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when properly made for the applica- 
tion and then to set up appropriate 
specifications. 


I have observed recently in Europe 


DISCUSSION 


notes, B. W. St. Clair of the West Lynn 
Laboratory, General Electric Co., came 
up with his “No. 9’ dust made by 
centrifuging suspended No. 6. dust. 
This ‘‘No. 9” was an abbreviation of 
900, the equivalent months of settling 
St. Clair claimed was accomplished in 
the centrifuge. As the result of having 
vastly improved specimen preparation, 
more attention was devoted to the mi- 
crostructure, with many beneficial re- 
sults, among which might be mentioned 
the observation that longer sintering 
schedules resulted in the loss of some of 
the very fine carbide particles and the 
apparent growth of larger particles. 
In discussing this with Mr. Hoyt, 1 was 
advised that he had observed app:rent 
carbide growth. Later, Mr. Kelley 
and I studied this effect and published 
the results showing solubility of the 
tungsten carbide in cobalt. 

Upon joining the staff of the Research 
Laboratory in 1929, I, too, became sub- 
ject to the not-incoherent lamentations 
concerning the breakage of diamond 
brales when testing hardness of Car- 
boloy. It really was a_ high-dollar 
“overhead’’—particularly when we got 
into the depression of the 1930's. This 
problem caused us to devote quite some 
effort to an endeavor to Jearn how to 
select proper brales; the result was that 
made with the 
supplier for us to select the ones we 
desired from a regular production lot 
which was supplied for that purpose. 
The selection was based on two criteria: 
(1) concentricity, 


arrangements were 


spheroidicity, and 
radius, as revealed by a specially de- 
signed, high-magnification “optical com- 
parator,” and (2) surface polish and 
freedom from chipping, as revealed by 
visual examination under a high-power 
stereoscopic microscope. 

Each staff member engaged in carbide 
work was assigned his own brale, and 


when one of these was suspected of giving 
fictitious results, it was re-examined for 


imperfections. By adhering to this 
program, not only did we materially 
reduce brale troubles but our confidence 
in hardness determinations was also 
vastly improved. 

As an addendum to Mr. Hoyt’s com- 
ments on the lack of ductility of 
Carboloy, either W. R. Whitney or 
W. D. Coolidge had furnished P. W. 


and the United States that those early 
tests are still used, and it is hoped that 
this historical account may be of inter- 
est to those who are now working with 
these interesting and valuable materials. 


Bridgeman of Harvard University with 
small rod-like specimens of Carboloy for 
high-pressure testing. Though  re- 
ported as having been compressed, cur 
critical examination revealed that the 
specimen actually had decreased in 
length, but due to bending. The con- 
viction that the latter was indeed true 
came only after no meager amount of 
polemic discussion. 

Not long ago I quietly slipped in te 
the back of the room where a Committee 
b-9 group was discussing the subject of 
hardness determinations on cemented 
carbide blocks and sat down beside a 
long-time associate, V. E. Lysaght 
When someone brought up the sub- 
ject of brales, we could but stare at 
each other—probably with the sam 
thought in mind—30 
that’s where I came in. 


years ago... 


Mr. 8. Hoyr (author).—1 thank Mr. 
Wyman for his contribution to the 
early history of Carboloy. He 
that I was ‘‘overly modest.” 


states 
I can re- 
turn the compliment because I regarded 
him then, as I do now, as the one wh« 
really put over the use of Carboloy dies 
for drawing tungsten wire. After try- 
ing out some dies I made at Schenec- 
tady, he accepted my cooperation and 
worked to make successful use of the 
new material. In the two tungsten fila- 
ment plants, that contribution must 
have saved the General Electric Co. 
large sums of money and improved the 
practice. 

To set the historical record straight it 
was not until after 1925 that Mr. Wy- 
enlisted. My first 
task was to learn how to produce good 
Carboloy tools and to demonstrate by 
ten consecutive runs that 1 had mas- 
tered the art. These runs were made 
between February 27 and March 11, 
1926. It was later in that year that | 
turned my attention to wire-drawing 
dies. 


man’s help was 


Particle size, distribution, and re- 
tention, I may add, are very important 
in powder metallurgy. I had developed 
a handy settling test but when Mr. 
Wyman joined us at the laboratory he 
soon provided more accurate determina- 
tions. They were very helpful in 
process control by which consistency of 
performance was benefitted. 
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Measuring Specific Gravity of Viscous Materials 


By H. E. ASHTON 


A. PRESENT, there is no 


method for determining the 
There 
are, however, official methods for road 
tars and asphalt cements! and for drying 
oils.” 


official 
specific gray ity of viscous resins. 


In these methods the procedure 
varies with the viscosity of the material, 
but in each the most viscous materials 
are measured by partly filling the pye- 
nometer with the sample. Distilled wa- 
ter is then added so that it, rather than 
sticky asphalt or oil, is driven out 
through the capillary. The only differ- 
ence between the methods is that in 
ASTM Method D 70 the pycnometer is 
completely immersed in a_ constant- 
temperature water bath. One of these 
methods is usually adopted for use with 
viscous resins. 

There are two disadvantages in this 
First, bodied oils 
and resins having specific gravities less 
than 0.95 tend to float on the added 
water and are partly expelled through 
the capillary. Secondly, asphalts, oils, 
or resins have a strong tendency to form 
air bubbles while being poured into the 
pycnometer even though the material 
has been warmed to facilitate pouring. 
Attempts to remove the bubbles are 
usually made by warming or centrifug- 


type of procedure. 


ing the pycnometer before weighing and 
adding the water. While the bubbles 
rise to the surface, however, they fre- 
quently will not break; breaking them 
with a fine wire is inefficient and usually 
results in material being spattered on 
the sides of the pycnometer. Since the 
materials are hydrophobic the added 
water does not assist in breaking the 
bubbles. 

Both of these difficulties were en- 
countered in this laboratory in deter- 
mining the pigment volume concentra- 
tion of a paint made with bodied (heat 
polymerized) linseed oil. In an attempt 
to overcome them, acetone was added 
in place of water. It was found that 
acetone wetted the surface of the oil and 
freed the bubbles without dissolving the 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or f 
the attention of the author or authors. 
dress all communications to ASTM 
quarters, 1916 Race St., Philadelphia 3, Pa. 


1ASTM Method of Test for Specific 
Gravity of Road Oils, Road Tars, Asphalt 
Cements, and Soft Tar Pitches, 1958 Book 
of ASTM Standards, Part 4, p. 1044. 

2 ASTM Methods of Testing Drying Oils, 
1958 Book of ASTM Standards, Part 8, p. 
250. 
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Experience with the present ASTM partly filled pycnometer methods 
for determining specific gravity of liquid resins resulted in a program to 


improve the procedure. 


Solvents of very low solvent power were used in 


place of the water at present specified. Experiments were conducted on a 
polymerized linseed oil, an alkyd resin, and an asphalt solution. 

Weak solvents wet the surface of the materials enough to release trapped 
air bubbles but without dissolving sufficient material to cause errors due 


to shrinkage. 


In all cases the solvent-determined specific gravity was 


slightly higher and the results were more reproducible than when water 


was used. 


(b) Weld Pycnometer 


Fig. 1.—Pycnometers. 


oil, but owing to the volatility of acetone 
the accuracy of the specific-gravity 
determination was not improved. Use 


of higher homologs of acetone to reduce 
the volatile loss was not considered 
feasible because the increased solubility 
of the oils in the solvents would lead to 
shrinkage. 

The concept of using low-odor and 
odorless solvents was then developed. 
These petroleum thinners have low 


Use of stronger solvents led to high results. 


solvent power, low specific gravity, and 
low evaporation rate. Low-odor sol- 
vent was first chosen for comparison with 
water as the additive in determining the 
specific gravity of a bodied linseed oil. 
It was found that all the bubbles were 
eliminated and, as expected, the oil 
did not float. 

As a result of this preliminary work a 
program was undertaken to compare the 
different procedures for determining the 
specific gravity of viscous liquids. A 
series of experiments with two additives, 
water and odorless solvent, was carried 
out on three different viscous materials: 
a bodied linseed oil, an alkyd resin, and 
an asphalt solution. Two filling tech- 
niques were used at first, but one method, 
hypodermic injection, was eliminated as 
the work proceeded. Finally, various 
solvents were tested with the alkyd resin 
to see whether shrinkage due to solu- 
bility is important. All specific gravity 
results were obtained by the same 
operator. 


Apparatus and Methods 


Temperature 


All determinations were carried out 
at 25 C because solvent losses and solu- 
bility effects would be greater than at 
20 or 15.1 C. The low-softening-point 
thermometer, graduated in 0.2 C, was 
used in accordance with Method C in 
ASTM Methods of Test for Specific 
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Gravity of Industrial Aromatic Hydro- 
carbons (D 891).5 The calibration of 
the pycnometers was found to be more 
reproducible when they remained in the 
constant-temperature bath for 1 hr in- 
stead of the 30 min specified in the three 
ASTM methods. The bath and ana- 
lytical balance were kept in a constant- 
temperature room at 23 + 2C. 
Pycnometers 

Two types of pycnometers were used 
in this investigation (Fig. 1). Where the 
specific gravities of the oil, alkyd, and 
asphalt were determined by addition 
methods, wide-mouth Hubbard-Carmick 
Weld pycnom- 


eters, which have a narrow mouth and 


pycnometers were used. 


a cap to prevent evaporation, were used 
in accordance with Method C of Meth- 
ods D 891 for measuring the specific 
gravity of the solvents and also forcheck- 
ing the bodied oil determination. In 
this method the pycnometer is com- 
pletely filled with test material. 

The capacities of the pycnometers 
were calibrated several times by weigh- 
ing them when filled with freshly boiled 
and cooled distilled water. Reproduci- 
ble results were easily obtained with the 
Weld 
tions on each of the two pycnometers 
having a range of 0.0012 g. 


pycnometers, four determina- 


Based on 
these results, the maximum range on 
calibration with four determinations 
should be 0.0023 g at the 95 per cent 
confidence level and 0.0033 g at 99 per 
cent. The Hubbard-Carmick pycnom- 
eters were not so consistent. One 
reason for variation is that the pressure 
used to seat the wide-mouth stopper 
can be varied considerably with a result- 
ing difference in the amount of water 
forced through the capillary. It was 
necessary to calibrate this type several 
times to get five or six values within a 
range of 0.003 g. 
eters the first 

high and they had to be used several 


With new pycnom- 
results were always 
times before the stopper became well 
seated and the weight of the contents 
ceased to drop. Pyenometers with a 
bore of about 1 mm gave more consistent 
results than those with a bore of 2 
mm, which Method D 70 allows. The 
selected pycnometers were rotated among 
the various methods and materials. 


Procedure 


In the addition methods using the 
Hubbard-Carmick bottles, the oil and 
alkyd resin were warmed at 65 to 70 C 
for about 1 hr and all bubbles removed 
before partly filling the pycnometers. 
The asphalt cutback, which was of the 
slow-cure type, had to be heated at 105 
to decrease the tendency to form bubbles 
when being poured. After the samples 
had been placed in the pyenometers 
they were warmed again for 30 to 45 


*1959 Supplement to ASTM Book of 
Standards, Part 8, p. 190. 
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TABLE I. 


Addition of Water 


Poured 


Number of determinations 6 

Mean 0. 96260 
Standard deviation of sample 0.00038 
Range 0.00116 
Coefficient of variation, per cent 0.04 


Hy podermic 


SPECIFIC GRAVITY4 OF BODIED LINSEED OIL BY ADDITION 
METHOD. 


Addition of Odorless 
Solvent 


Poured Hy podermit 


6 Yj 
0.96270 
0.00052 
0.00156 
0.054 


0 
0.96296 
0.00036 
0. 00097 
0.037 


7 
0.96312 
0.00024 
0. 00067 
0.025 


@ All specific gravities determined at 25 C in comparison with water at 25C. 


min to allow any bubbles that had 
formed to rise to the surface and, if 
possible, to break. When working with 
asphalt the stoppers were placed on the 
pyenometers during the warming cycle 
to reduce any tendency to evaporate. 
After warming, the pycnometers were 
cooled in a desiccator and 
weight was determined. The pycnom- 
eters were then cooled below 23 C and 
water or solvent, also cooled, was care- 
fully poured down the side until full. 
Bubbles freed by the solvent were 
allowed to rise. The stoppers were put 
in place and the pycnometers set in the 
water bath, partially immersed for oil 
and resin determinations, and com- 
pletely immersed for asphalt when 
water was the additive. The bath was 
maintained at 25 +0.05 C during the 
The stopper 
was then carefully wiped clean and the 
pyenometer removed from the bath, 
wiped dry quickly, and weighed. The 
specific gravity was calculated using 
the following formula: 


sample 


final 30 min of immersion. 


Specific gravity 


where: 
A weight of empty pycnometer, 
B weight of 
water, 
weight — of 
sample, 
= weight of 
sample plus solvent (or water), 
and 
spt cifle gray it\ of solvent at the 
same tempt rature, determined 
according to Method C_ of 
Method D 891. With water 
addition, 2 l. 
For determinations with Weld pye- 
nometers, only the bodied oil required 


pyenometer — plus 
pycenometer plus 


pycnometer plus 


heating to ensure absence of bubbles. 
Solvents and water were cooled below 
23 C before filling while pyenometers 
containing oil were cooled before insert- 
ing the stoppers. The pycnometers 
were then partially immersed in the 
water bath for 1 hr at 25 C. When 
measuring solvent or water in this type 
of pycnometer the cap was placed over 
the capillary after the first large ex- 
pansion had taken place, to prevent 
excessive evaporation. After im- 
mersion the cap was removed, the stop- 
per carefully seated, and excess liquid 
removed from the top of the capillary. 


It was necessary with linseed oil to 
moisten the lens paper slightly with 
benzene to ensure removal of all oil 
from the outside of the stopper. The 
cap was then replaced, the pycnometer 
taken from the bath, wiped dry, and 
weighed. With this method the speci- 
fic gravity is equal to (C — A)/(B— A 


Treatment of Results 


Because the different methods usually 
differed only slightly in results, it was 
necessary to apply a test to determine 
whether the differences were statisticalls 
significant. Student’s “t’”’ test, in which 
the difference between means is divided 
by the standard error of the difference, 
was used in all calculations. 


Experiments and Results 
with Bodied Linseed Oil 


The specific gravity of a bodied lin- 
seed oil with a Gardner-Holdt viscosit, 
of Z2 was determined by the addition 
method. The purpose of the tests was 
to compare the addition of odorless 
solvent with that of water in measuring 
the specific gravity of a viscous material 
lighter than water. A parallel ex- 
periment was to see whether hypodermi 
injection of the sample rather than 
pouring would reduce or eliminate air 
bubbles. The results are summarized 
in Table I. 

Most of the bubbles formed by pour- 
ing broke when the pycnometers were 
warmed, Any that were left disap- 
peared when solvent was added but 
remained when water was used. The 
main body of the oil only floated on the 
water in one case; in the others a small 
amount of material could be seen on the 
surface of the water before the stopper 
was inserted. Generally, there was a 
tendency for the oil to creep up the 
sides of the pycnometer when it did not 
float. The “t” ratios between the 
different methods of adding the oil 
were calculated: 

Between pouring and hypodermic with 

water . 0.35 
Between pouring and hypodermic with 

solvent 0.78 


These ratios show that there was not 
a statistically significant difference be- 
tween pouring or hypodermic injection 
whether solvent or water was added. 
The results for each additive were con- 
sequently pooled for comparison with re- 
sults obtained from the Weld pycnom- 
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rABLE IL. 


SPECIFIC GRAVITY4@ OF BODIED LINSEED OIL. 


COMPARISON OF 


METHODS. 


Addition Method 


Water 


Number of determinations . 

Mean 0.96265 
Standard deviation 0.00046 
Range 0.00156 
Coefficient of variation per cent 0.048 


Odorless Solvent Weld Pycnometer 


12 4 
0.96305 0.96301 
0.0003 0.00001 
0.00097 0.00003 
0.032 0.001 


@ All specific gravities determined at 25 C in comparison with water at 25C. 


TABLE TIT. 


Poured 

Number of determinations 7 
Mean 1.08267 
Standard deviation 0.00062 
Range 0.00177 
Coefficient of variatior er cent 0.057 
“t”’ ratios: 

between pouring and hypodermic 

between solvent and hy podermic 

between solvent and all water values 


p 


which was considered the most 
therefore the standard 
is given in 


eter, 
accurate and 
procedure. 
Table IT. 

The ‘“t” test was also applied and 
the following results obtained: 


The Summary 


Comparison Between 


Water addition and Weld pycnometet 
Water addition and solvent addition 
Solvent addition and Weld pycnometer 


seen that use of odorless 
gave results not 

from those of the Weld 
while addition of water 
produced significantly different results. 
The improvement in accuracy and pre- 
cision of the addition method is prob- 
ably due to elimination of air bubbles 
by the odorless solvent. 

Neither additive prov edure can com- 
pare to the reproducibility of the Weld 
pyenometer used according to ASTM 
Method D891. Unfortunately, Method 
D 891 used with 
materials which retain bubbles for a 
long time even when warmed. More- 
over, the Weld pycnometer to be filled 
requires about 25 ml, which is large if 
the sample has to be obtained by 
centrifuging a pigmented material. The 
specific gravity of an isolated vehicle 


It can be 
solvent 
different 
pycnometer, 


significantly 


cannot be viscous 


can be determined on 5 to 6 g using the 
odorless solvent as additive. 


Experiments and Results 
with Alkyd Resin 


This work was designed to compare 
the use of odorless solvent to that of 
water in the addition method of de- 
termining the specific gravity of a resin 
heavier than water and more viscous 
than the bodied oil previously used. 
The material selected was a 100 per 
cent alkyd resin containing 30 per cent 

4E. S. Pearson and H O. Hartley, Bio- 
metrika Tables for Siatislicians, Vol. 1, p. 
50, Cambridge University Press (1954). 
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Addition of Water 


“t’? Ratio 


ALKYD RESIN SPECIFIC GRAVITY4 BY ADDITION METHOD. 


Addition of 


Solvent 


Hypodermic Pooled 
7 14 S 
1.08317 1.08292 1.08294 
0.00026 0.00053 0.00027 
0.0008 0.0018 0.00098 
0.024 0.049 0.025 


1.82 
1.63 Not significant at 95 per cent 
0.71 


* All specific gravities determined at 25 C in comparison with water at 25 C 


phthalic anhydride and 60 per cent 
linseed oil and with a viscosity of 
Z10. Hypodermic injection was com- 
pared to pouring the resin when water 
was added, but not with solvent since 
bubbles would be released by the latter. 


Significance 

589 Significant at 95 per cent 
401 Significant at 95 per cent 
0.442 Not significant 


> 
) 


Three runs from the water-addition 
method had to be discarded because 
poor technique led to an excessive num- 
ber of air bubbles. It was found neces- 
sary to load the hypodermic very slowly 
to prevent bubble formation. Pouring 
the warm resin produced numerous 
small bubbles, but in contrast to the 
oil, they were not eliminated by further 
warming in the pycnometer. Addition 
of solvent, but not of water, caused the 
bubbles to break. A somewhat milky 
layer about , in. deep was produced 
above the resin-solvent interface. The 
results for the different procedures are 
summarized in Table III. 

With the alkyd, the differences in 
means between methods were about the 
same as with the bodied oil, but the 
“t” test did not show that they were 
significant because of the large deviation 
in results obtained with the resin- 
poured, water-added method. In com- 
paring the solvent-addition and hypo- 
dermic-water techniques, where the 
deviations within methods are small, 
the difference between methods is also 
small. It would seem logical that these 
two procedures, which eliminate the 
bubbles, would give a higher and more 
accurate result. The standard devia- 
tion and coefficient of variation for the 
solvent addition are of the same magni- 
tude as for the bodied oil. In the 
viscous resin, where bubble retention 
is a problem, the hypodermic method 
gave better results than pouring the 


TABLE 1V.—SPECIFIC GRAVITY? OF 
AN ASPHALT CUTBACK BY ADDITION 
METHOD. 
Method 
D 70, Addition 
Addition of 
of Water Solvent 


Number of deter 
minations. .. » & 7 
Pare . 0.99786 0.99832 
Standard deviation. . 0.00040 0.00027 
Range. CNS ae 0.00134 00088 
Coefficient of varia- 
tion, percent... . 0.04 
“‘t”’ ratio: 
Between water and solvent 
Significant at 95 per cent 
4 All specific gravities determined a 
in comparison with water at 25 C. 


resin. However, when compared with 
the solvent method, the results did not 
compensate for the extra time and 
trouble required to obtain ‘the specimen 
without bubbles. 


Experiments and Results 
with Asphalt Cutback 


The aim of the tests was to compare 
the addition of odorless solvent with 
that of water in determining the specific 
gravity of an asphalt. A cutback of 
the slow-cure type was used. The water 
method, according to Method D 70 
specifies that the pycnometers be com- 
pletely immersed in boiled and cooled 
distilled water. To achieve this, an 
evaporating dish with distilled water 
fresh for each run was immersed in the 
large constant-temperature bath. Hy- 
podermic injection was not used be- 
cause it had not been an improvement 
in the two previous series. 

The first results were obtained when 
the asphalt was warmed to 75 C before 
pouring it into pycnometers. When 
some bubbles could still be observed in 
the pycnometers, especially on addition 
of solvent which released the bubbles, 
it was decided to heat the asphalt to 
105 C. This procedure markedly re- 
duced, but did not eliminate, bubble 
formation. After the asphalt was 
cooled and weighed, the addition of 
odorless solvent to the asphalt caused 
some small pieces of material to float 
in the solvent for a few minutes. This 
material soon settled, leaving the solvent 
faintly yellow-brown in color. It was 
also noted that after water addition the 
surface of the asphalt was markedly 
concave. 

One value from the solvent procedure 
was considerably higher than the others. 
K. R. Nair’s statistical test* for per- 
missible deviation of an observation 
from a sample mean was applied using 
the previous results as an independent 
estimate of the standard deviation. 
It was concluded that the high result 
was anomalous. Discarding the one 
result in eight reduced the range, 
deviation, and variation almost in half. 
Final results are summarized in Table 


Sv. 
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TABLE V.—PROPERTIES OF SOLVENTS USED IN SPECIFIC GRAVITY? 


The specific gravity determined by 
1e specific gravity determined by DETERMINATION. 


solvent addition was again higher than 
that obtained by water addition. This 
difference, which was statistically sig- 
nificant, can be explained by the elim- 
ination of air bubbles by the solvent. 


Distillation 
Range, 
Reported, deg Fahr 


Kauri Butanol 
Value, 
mean 


Specific 
Gravity, mean, 
Solvent Type 25 deg Cent 
Odorless sclvent 25 
Low-odor solvent 2s 
Hi-flash spirits : 
Mineral spirits (No. 1) : 0.7 310 to 380 
Mineral spirits (No. 2) l 0.79206 315 to 390 
Medium aromatic 69 0 
Hi-flash naphtha 87. 0.88089 


0.75135 
0.76991 


345 to 415 
360 to 410 


Experiments and Results with an 
Alkyd Resin Using Different 
Solvents 


) 
y 
} 330 to 395 
7 
1 


320 to 375 
315 to 385 
This work was undertaken to de- 2 All specific gravities determined at 25 C in comparison with water at 25 C. 
termine whether the strength of a sol- 
vent affects the specific gravity as 
measured by the — solvent-addition 
method. If the material of which the 
specific gravity is being taken should 


TABLE VI.—SPECIFIC GRAVITY¢ OF AN ALKYD RESIN BY ADDITION METHOD 


USING DIFFERENT SOLVENTS. 


Mineral Mineral Medium Hi- 
Spirits, Spirits, Aroma flash 
Spirits No. 1 No. 2 tics Naphtha 


Odorless Low-odor Hi-flash 
Solvent Solvent 


dissolve, there should be an increase Number of determina 


in apparent specific gravity, since the tions 
PI } . Mean 


4 5 6 6 5 6 5 
1.08369 08390 1.08369 1.08383 1.08386 1.08420 1.08479 


stronger solvents dissolve more ma- 
terial. If shrinkage due to solution 
is not a factor, then any solvent should 
be satisfactory for this method. 

This series was carried out two months 
later than the previous work with the 
alkyd which had been stored in a half- 
full bottle. Consequently, there was 
some oxidation with a slight increase 
in specific gravity. As the work pro- 
gressed and the alkyd was consumed, 
oxidation increased and some of the 
last runs had to be discarded because 
the specific gravity showed a larger 
change with time than with solvent. 
For this reason all solvents were not 
tested the same number of times. It 
was not possible to run sufficient samples 
to establish statistical significance with 
all the solvents tested nor to compare all 
solvents of interest. The solvent power 
of the solvents was measured by the 
kauri butanol procedure. While this 
method is not the most precise measure 
of solvent strength, it does give a fairly 
good indication and is easy to perform.$ 
The solvents used and their properties 
are listed in Table V. 

There was only one set of duplicates 
in the specific gravity determinations 
on the alkyd using these solvents. All 
other values were obtained on different 
days for each solvent. Two determina- 
tions were made with isooctane, which 
has a kauri butanol value of 25, but 
due to its high volatility, the amount of 
solvent added could not be accurately 
weighed. All caused air 
bubbles to be released from the resin 
surface. difference in 
appearance, however, after the solvents 
had been in contact with the resin. 
In the case of the odorless solvent, there 
was a narrow band of milky solution up 
to 4 in. above the interface. With 
low-odor solvent the milkiness was 
present throughout the solvent. With 
increasing solvent strength the resin 
evidently became more soluble, because 
the turbidity was just noticeable with 

*’W. W. Reynolds, ‘Solubility of Paint 
Resins in Hydrocarbon Solvenis,’’ Oficial 


Digest, Federation of Societies for Paint 
Technoiogy, Vol. 29, No. 393, p. 977 (1957). 


solvents 


There was a 
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Standard deviation 0.0002 0.00058 

Range 0.00052 0.00164 

Coefficients of varia- 
tion, per cent 

“t’’ ratio with odorless 
solvent 


0.018 0.053 


0.674 


0.00043 
0.00123 0.00177 0.00147 0.00125 


0.04 0.053 0.048 0.034 


0.016 0.491 


0.00057 0.00052 0.00037 0.00064 


0.00178 


0.059 


0.620 2.536 


3.247 


@ All specific gravities determined at 25 C in comparison with water at 25 C. 
I I 


hi-flash spirits, and all other solvents 
remained clear. The specific gravity 
results are given in Table VI. 

The “t’” test shows that the difference 
in means between odorless and the other 
solvents is statistically significant only 
with the last two solvents. It can be 
seen, however, that the odorless solvent 
gave more consistent results than the 
others. The greater variation with the 
stronger solvents might be due to varia- 
tions in manipulation of the pyenom- 
eters during the several determinations. 
Where there is a tendency for the resin 
to dissolve, the greater the agitation 
the more material would go into solu- 
tion, with a resultant higher specific 
gravity. 
of its poor solvent power, precipitates 
any resin that dissolves within a short 
distance of the interface, so that small 
variations in agitation from wiping and 
handling have little effect on the specific 
gravity determinations. 

Figure 2 shows the change in specific 
gravity with increasing solvent power. 
There would also be a correlation with 
the specific gravity of the solvent, but 
it is believed that solvent strength is 
the important parameter. The results 


The odorless solvent, because 


0850 


from the low-odor solvent are higher 
and those from the hi-flash spirits are 
lower than would be expected from their 
kauri butanol values. The standard 
deviation should approach that of the 
odorless solvent as the solvent strength 
decreases, but as this is not the case, 
especially with the low-odor solvent, 
these two series may be subject to 
operator’s error. 


Discussion 


Although the results were not in all 
cases significantly different from those 
obtained with water, the use of odorless 
solvent gave more reproducible results 
in the determination of the specific 
gravities of a bodied oil, an alkyd 
resin, and an asphalt cutback. The 
solvent procedure is also faster since 
fewer precautions have to be taken to 
eliminate air bubbles. Simple warming 
of the pycnometer to cause the bubbles 
to rise to the surface is all that is re- 
quired since the solvent will cause the 
bubbles to break. 

Hypodermic injection of the sample 
is not considered practicable. With 
linseed oil, air bubbles disappeared, 
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Kauri-Butano! value of solvent 


Fig. 2. 


Solvent strength versus specific gravity of alkyd resin. 
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and pouring the oil gave results similar 
to the hypodermic whether water or sol- 
vent had been added. Where bubbles 
remained, adding solvent to the poured 
resin freed the bubbles and made it 
as accurate as the hypodermic. 

For specific gravity measurements on 
viscous materials, it is believed that the 
solvents should be restricted to those 
with kauri butanol values of 27. or 
lower and with distillation ranges high 
enough to eliminate all but a trace 
of evaporation through the capillary. 

It is concluded that ASTM Method 
D 70, as presently written, with the 
addition of water, is capable of better 
precision than the range of 0.005 now 
given. 


Based on the results given in 
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Table IV, four values from the same 
operator should have a maximum range 
of 0.0028 at a confidence level of 99 
per cent. The maximum diameter of 
the hole in the stopper should be 
lowered in order to reduce variations 
in calibrating and in using the pyenom- 
eters. It is recommended that the im- 
mersion time in Methods D 70, D 555, 
and D 891 be lengthened to 1 hr, 
especially for the calibration with water. 

It was noted in Method D 70 that 
the precautions advise heating viscous 
asphalts to 100 C and then pouring out 
to facilitate cleaning the pycnometer. 
The author has used with suecess cold 
chloroform or trichlorethylene for 
removing asphalt as well as alkyd resins 
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An Erosion Test for Soils 


By Anton L. INDERBITZEN 


Iv Is 
determine in the laboratory how much 
erosion will take hillside 
fill for given conditions. An 
apparatus devised by the author allows 
the user to determine how 
rates for a given soil are affected by: 


NOW possible to 
piace on a 


storm 
erosi mal 


relative compaction of the soil, slope 
“hillside,” rate of 
water flow, and duration of water flow. 
Erosive medium for the experiment 
run-off, but the apparatus 
modified to introduce the 

Erosion of the 


action of raindrops. 
soil specimen is measured on a weight 


of the experimental 


is sheet 
could be 


basis and calculated as a percentage of 
the original dry weight. This test is 
but a rough approximation of field 
conditions, and the results should be 
interpreted in a qualitative rather than 
a quantitative manner. 


Apparatus 


The equipment consists mainly of a 
wooden tray with sides, a tapered front 
end, and a large circular hole in the 
center (Fig. 1). A piece of j-in. ID 
copper tubing is attached to the rear 
of the tray. Holes ;g-in. diam on 1-in. 
centers are punched the length of the 
tubing at the level of the tray bottom. 
One end of the tubing is clamped shut, 
and rubber tubing connects the other 
end to a water tap. Water from the 


1 Engineering Geologist, Lockheed Air- 
craft Corp., ASW-Ocean Systems Div., Bur 
bank, Calif. 


July 1961 














Fig. 1. 


copper tubing flows down the board as a 
laminar long as the water 
great. Rate of 
flow is calibrated by marking straight 
lines on the board where the spouts of 
water strike the board and coalesce as 
sheet flow. Successive parallel lines 
measure successive water flow rates for 
various water pressures. By marking 
the board in this manner, various flow 


sheet as 
pressure is not too 


and bodied oils. The chlorinated sol- 
vents, being heavier than the ma- 
terials, readily dissolve them without 
heat. 
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solvents. This is a contribution from 
the Division of Building Research, 
National Research Council of Canada 
and is published with the approval of 
the director of the division. 








Details of the erosion testing equipment. 


rates, measured in gallons per minute, 
obtained again without re- 
measuring the flow (see Fig. 1). 

A 6-in. ID steel mold with a re- 
movable base plate (Fig. 2) fits snugly 
into the hole in the center of the tray. 
Soil to be tested is prepared to the 
desired relative compaction within this 
mold. Any size or type of soil mold 
can be used. The larger the diameter 


can be 
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of the mold, the larger the area of soil 
exposed, and the more accurate the test 
results. 

A No. 200 Tyler sieve is placed on a 
wooden rack over a sink below the 
tapered end of the tray. Material 
finer than the No. 200 sieve is trapped 
below it ina settling tank. 


Procedure 


Soil to be tested is prepare { in the 
mold to the desired relative compaction 
and its dry weight is determined. The 
base plate is then removed and the mold 
inverted and pushed into the hole in the 
center of the tray until the lip of the 
mold and the soil surface are flush 
with the floor of the tray. For best 
results the soil should be pushed slightly 
higher than the floor of the tray. 

The entire apparatus is then placed 
next to the sink containing the sieve 
and tank with the t ipere d end over the 
sieve rhe tray is tilted to the desired 
“hillside” angle by placing — blocks 
under the lower lip of the mold. \ 
hand level with a built-in protractor 1s 
used to measure the angle of tilt of the 
tray. Water is turned on to the pressure 
necessary to obtain the desired rate of 
flow. As the water flows down the tray 
ind across the top ol the « xposed soil 
surtace it erodes the soil. Kroded 
material is carried down the board and 
into the sieve or tank below. Water 
is allowed to flow across the specimen 
for the length of time desired and then 
turned off All material collected on the 
sieve, loose on the board below the 
specimen, and in the tank, is dried and 
weighed. Percentage of the total dry 
weight is then calculated 


if 


UL 


Fig. 2..-Soil mcld used in the erosion experiments. 


Discussion If the sprinkler is used, the rate of flow 
from the tubing must be lessened to 
compensate for the rainfall action. 
Owing to the lack of complete 
precision in this test, the results should 
be considered qualitatively rather than 
quantitatively. This test merely in- 
dicates how rapidly any given soil will 
erode under different conditions of 
compaction, slope angle, and storm 


Relative compaction at which the 
specimen is prepared and slope angle of 
the board depend on the original field 
conditions. Rate of water flow and 
duration of the flow over the specimen 
will depend upon the intensity and 
concentration time of the rainstorm 
that is being duplicated in the lab- 
enemy: intensity; it gives the soils engineer 

If needed, a shower-type sprinkler and geologist a good idea of how dif- 
could be placed above the soil specimen ferent soils will react to erosive forces 
to simulate the action of raindrops. when placed in hillside fills. 


\ugustin Louis Cauchy 
(1789-1857 


\ FRENCH CIVIL ENGINEER, 
Cauchy was a teacher of both mechanics and 
mathematics. He laid the foundations of both 
stress and strain as they are now used in the 
theory of elasticity. He proposed a theory of 
torsion of rectangular prisms which called atten- 
tion to the fact that a normal section does not 
remain plane as it does in a circular section. He 
also dealt at length with the problem of vibrating 
plates. 
This is one of a series of photographs from a collection compiled by 


Prof. Jasper O. Draffin and displayed in the Arthur N. Talbot 
Laboratory, University of Illinois. 
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The President’s 


Address 


An ASTM for the Future’ 


By A. ALLAN BATES! 


“In the six decades of its existence, the task of our 


Society has grown hugely 


in magnitude but has 


changed little in principle .... Now we face the 
necessity of making profound changes... 


, 

I: ELLOW MEMBERS OF 
ASTM, this 60th year of our existence 
under charter as the American Society 
for Testing Materials finds us in mid- 
passage between two historical periods 
so profoundly different one from the 
other that they cannot be thought of 
only as “past” and “future.” For 
those of us concerned with materials 
an “old world” is 
world” 


closing and a “new 
is opening. The future is not 
to be simply a projection and enlarge- 
ment of the past. Just as the vovages 
of Columbus, Magellan, da Gama, and 
Cabot all in one generation revealed 
horizons of the 
believable, 
molecules, 


earth previously un- 
so have explorations among 
atoms, and nuclei in our 
present scientific laboratories opened 
realms inconceivable in the earlier 
working years of many present ASTM 
members. 

We all sense the impending great 
dimly. None can foresee its 
full portents and 
quickly appreciate its deeper possibil- 
ities for human enrichment. Fer- 
dinand and Isabella bade their voyvagers 
to bring back gold, gold, and more gold, 
and thus they lost the new world and 
its earthy wealth a millionfold greater 
than its gold. 


ASTM Has Done Well in the Past 


Since its formal birth in March of 
1902, the American Society for Testing 
Materials has uniquely and magnifi- 
ciently served a purpose without which 
industrial free America 
as we know it would have been im- 
possible. The essence of our American 
industrial strength lies in our methods of 


change, 


probably few will 


enterprise in 


* Presented at the 64th Annual Meeting 
of the Society, Atlantic City, N. J., June 

5-30, 1961. 

~ 1 Vice-president, Portland Cement Assn., 
Chicago, Ill. 
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Retiring President Bates (right) passes the sym- 
bolic gavel of authority to incoming President 
Miles Clair at the President's Luncheon during 
the 64th Annual Meeting. 


mass production, that is, in the pro- 
duction of precisely similar objects in 
great number. This idea was put into 
practical use as early as the year 1800 
by Eli Whitney. It is a curious fact 
that Whitney is popularly remembered 
for his invention of the cotton gin rather 
than for his infinitely more important 
idea of mass production. No doubt 
this is because the popular mind is much 
more readily captured by a spectacular 
new object than by a profound new 
idea, no matter how vastly more con- 
sequential the latter may be. Many 
years after Whitney demonstrated his 
army rifle made of “standard” repro- 
ducible parts, it became evident that 
standardized materials were a_ pre- 
requisite to standardized products. 
This was first realized in Europe and 
gave rise there to the first societies for 


os 


the testing of materials in the 1ISSO’s. 
From these European beginnings there 
sprang the American Society for Test- 
ing Materials. 


Profound Changes Are Coming 


In the six decades of its existence, 
the task of our Society has grown hugely 
in magnitude but has changed little in 
principle. Our organization, procedures, 
and objectives remain much as they 
were in the beginning. Now we face 
the necessity of making profound 
changes as a result of deep underlying 
human developments which, at least 
ten years ago, began to loom large in 
our future. That we have only now 
begun to adjust our Society to the new 
circumstances is no reason to feel that 
we have been laggard. The services 
and functions that ASTM performs for 
the nation are so basic and so vital that 
we must do our best to see that they 
ire done with utmost care and com- 
petence. In the past, this has always 
required that we act with studious de- 
liberation. Our technical committees 
have always seen to it that no important 
standard was set until all the available 
technical facts were checked and _ re- 
checked by experiment and by ex- 
perience. 

Here lies, precisely, one of the pro- 
found changes in procedures and ob- 
jectives that must be made in our work. 
Technological progress in materials 
now advances at an immensely greater 
speed than was the case in the first vear 
of this century when our Society’s 
committee and administrative structure 
was designed. Nor is this faster prog- 
ress only a matter of accelerated pro- 
liferation of new materials and com- 
binations of materials. That problem 
could conceivably be met by a compar- 
able proliferation of ASTM committees. 


555 





But we have now entered the era of 
molecular and microstructural design 
in which new materials may originate 
not only in experiment and experience 
but also through mathematical cal- 
culation of macrostructural properties 
from known physical constants of var- 
ious atomic and molecular species. This 
approach may yet be far off and, in- 
deed, may never be used for natively 
heterogeneous mass materials such as 
portland-cement concrete. But these 
rough materials which do not require 
the utmost refinement in useful per- 
formance are not those which will most 
demand the future attention of the 
American Society for Testing Materials. 


Science Must Supplant Empiricism 


During the six decades since its 
birth, the ASTM has based its work 
principally upon the great reservoir of 
practical experience represented in the 
Society’s membership. Only thus could 


me 


Me 


scientists of all countries who are 
concerned with materials. In this re- 
gard, it would be difficult to conceive 
of any other agency of equal potential. 
But if this Sciences Division remains 
largely separate from the rest of ASTM 
it will fail to fulfill its greater purpose 
of bringing the new knowledge from the 
laboratory directly to the 
major task of improving the standards 
necessary to our national industrial 
life. The truly revolutionary aspect 
of modern science is its pervasive and 
dominating immediacy to all phases 
of western civilization. This imme- 
diacy of science to living ASTM stand- 
ards must be consciously and actively 
insured by effective liaison between our 
Division of Materials Sciences and our 
technical committees which are re- 
sponsible for standards. I charge my 
successors in the presidency with the task 
of developing formal 
means to this end. 


research 


organizational 


DI ne ee anuceentany 


‘The truly revolutionary aspect of modern science is its per- 


vasive and dominating immediacy to all phases of western 


civilization.”’ 


2 
B 


the Society have achieved its ends of 
providing American industry with neces- 
sary materials standards. But time is 
essential to experience, and the ur- 
gent challenges of today and tomorrow 
no longer allow us to treat time as : 
plentiful commodity. It in no way di- 
minishes the importance of the practical 
man ol experience to be working in a 
team with the scientist. 
Even the mathematician, made fan- 
tastically productive by the electronic 
computer, may be a fountainhead of 
ASTM standards in our next span of 
six decades. 


materials 


Recognition was given to these trends 
in the birth last year of ASTM’s 
new Division of Materials 
wherein the fundamental 
istics common to all materials are ex- 
plored. From the work of this new 
Division there will surely result an 
generic scientific approach to 


Sciences 


character- 


orderly 
useful materials standards. 
ing flood of technical information, which 
is now the dominant and 
dented aspect of our lives, may thus be 
a source of strength rather than of 
Great credit for vision and 
persistence are due the Society’s re- 
cent past-presidents Woods, LaQue, 
and Kropf, who, strengthened by the 
deep convictions and able assistance of 
Executive Secretary Robert Painter, 
founded the Division of Materials 
Sciences. 


The mount- 


unprece- 


confusion. 


As a separate Division it can provide, 
within the uniquely broad framework 
of ASTM, the world’s most useful and 
inspiring continuous forum for the 
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The explosive expansion of science 
and technology is the basic motivat- 
ing and controlling force in the 20th- 
century development of American life. 
All other forces toward change are de- 
rivative and secondary. But some of 
these are so direct that they can be 
considered separately. Foremost among 
these is the vast increase in wealth 
which arises from the broadening mass 
applications of advancing science and 
technology. 
procedures are possible only if the re- 
sulting wealth is widely distributed. 
This is just a way of saving that prac- 
tically everyone in America is now so 
well paid that we can afford to hire no 
one to labor in the old unproductive 
traditional ways. The route from raw 
material to finished product is there- 
fore made as short as possible and all 
intermediate eliminated — or 
diminished to the minimum. As part 
of this trend, the materials producer 
tends to be a manufacturer of semi- 
finished products ready for final as- 
sembly. This may or may not lessen 
the demand for standardization of 
materials, but it certainly increases the 
pressure for standards governing inter- 
mediate or end products. Thus we 
find ASTM developing standards not 
only for plasties but also for zippers, 
not only for cements and _ concretes 
but also for pavements of standard 
skid resistance! 
come complex indeed for an ASTM 
which is already the world’s most com- 
plicated technical society. The in- 
dustrial diplomacy which our suc- 


These mass production 


labor is 


Life promises to be- 


cessors must exercise in the committees, 
the boards, and the offices of ASTM 
will have to be of at least as high quality 
as that devoted to our nation’s inter- 
national relationships. Let no cynic 
express the hope that it may be even 
higher. 

The onrushing tides of science and 
technology have also made inevitable 
an augmented partnership between in- 
dustry and government which will be- 
come much wider and more intimate. 
Man’s new mastery of nature, both in 
infinite space and in the infinitesimal 
atomic nucleus, gives him technical 
powers too great to be exercised by any 
organization less than the nation as a 
whole. Indeed, it is already evident 
that the world’s entire society of nations 
is the smallest organization that can 
govern many of mankind’s most im- 
portant activities in the next sixty years. 
The more ardent individualists among 
us will, of course, resent and resist this 
development. My own father would 
have been one of these. He was sure 
that his beloved steel industry could 
never survive the eight-hour day when, 
in effect, this was imposed by govern- 
ment. But, fortunately, man’s adapta- 
bility to change knows no limits. 


The Problem Is National in Scope 


Within ASTM we have always had a 
truly remarkable partnership of in- 
dustry and government. The coopera- 
tion between our member scientists 
and engineers from Federal and state 
agencies and those from private industry 
and from our schools has resulted in the 
world’s greatest and most widely used 
body of technical standards. I am 
happy to note that a number of our gov- 
ernmental agencies show an increasing 
willingness and desire to refer their 
standards needs to ASTM. But I must 
also warn that we make progress much 
too slowly to satisfy the fast-changing 
requirements of some Federal and state 
engineering organizations. They, too, 
are caught up by the winds of techno- 
logical change, and if ASTM cannot 
move fast enough to help them con- 
trol their course they will perforce 
find their own way. Private industry, 
which only a few short years ago was 
the foremost sponsor of scientific re- 
search, has now yielded that place to 
the state. Industry has offered no 
concerted objection to this transfer 
of activity and, indeed, has benefited 
greatly by the economic expansion 
which has resulted from government- 
supported research. Let ASTM then 
effective instrument through 
which private industry and government 
cooperate in the interests of our national 
progress, well-being, and security. 


be an 


The Democratic Way Must Prevail 


Over the past year, as most of you 
know, I have spoken to many audiences 
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concerning my experiences during the 
summer of 1960 when, as chairman of 
an American construction delegation, 
I had an opportunity to travel widely 
and with remarkable freedom about the 
Soviet Union. I have outlined the 
notable success of the Soviet govern- 
ment in urbanizing and industrializing 
their huge nation. I have emphasized 
the central and indispensable part 
which standardization plays in their 
fast-mounting industrial strength. 
From their many central and regional 
governmental laboratories and acade- 
mies all standards are issued and all 
materials progress is directed. The 
transition of research findings into 
practical use takes place speedily and 
efficiently. 


Can we match the ultimate Soviet 
rate of industrial growth? As of 1961 
Neither their steady 
growth potential nor ours has been 
determined, and as of this moment the 
situations in America and in the Soviet 
Union provide no basis for economic 


no one can say. 


comparison. We are struggling against 
a surfeit of 


which has no historic precedent. We 


technological success 
are choking on a uniquely rich diet of 
over-productivity 
found a way to digest. 
on the other hand, are 
emerge from S800 years of an almost 
continuously dark and tragic history. 
Beginning with the  twelfth-century 
conquest of all Russia by the Mongol 
hordes of Ghengis Khan, the people of 
the Soviet lands have known little but 
enforced servitude and medieval bond- 
age. Almost untouched by the en- 
lightenment of the Renaissance or the 
humanism of the Reformation, the 
people of Russia think that, through 
science and technology, they now see 
their way for the first time to salva- 
tion. They have an all-absorbing goal 

a decent standard of living—which they 
are fiercely determined to reach. They 
think they see their way to it and—I 
urge you to realize—they are moving 


which we have not 
The Soviets, 


struggling to 


fast along that way. 


What does this have to do with 
ASTM? <A great deal, I believe. In 
a talk which I have given to numerous 
ASTM District Councils I have pointed 
out that our Society is almost the per- 
fect example of ‘Democracy in Action.” 
I have traced the steps by which democ- 
racy originated in urban life, how this 
urban democracy led to free enter- 
prise and thus on to modern indus- 
trialization which, in 
become synonymous with the 
Finally, mass 
possible only 
Thus we find 


America, has 
mass 
production of wealth. 
production is made 
through standardization. 
America’s central society for standards, 
ASTM, at the very source of our in- 
dustrial democracy. 
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Materials is a voluntary association of 
private individuals, private organiza- 
tions, educational institutions, and 
governmental agencies, come together 
to serve this nation and those of other 
nations who generously work with us. 
We all combine our efforts as equals in 
the vineyard, and the fruit of our labor 
is freely available to any who choose 
to take it. This is the way of free 
enterprise and democracy. To those 
who do their fair share in the work of 
ASTM I say, “Well done.” To those 
who go beyond the strict call of duty 
and there are more than a few of these 

I say, “We are thankful for you and 
your kind, for it is such as you who have 
made our way of life possible.” 

To those who do less than their 
share of the work—or none at all 
I say, ‘Don’t sing a song of free en- 
terprise when you are taking a free 
ride, for this is the funeral music of 
democracy.” 

We face a massive demand to prove 
that our way of progress is best. The 
people of the Soviet Union know what 
they want and they believe they know 
how to get it. With utmost vigor and 
speed, they are pressing science into 
the service of their nation. We can- 
not quarrel with them for this. It is 
for us to show that we can do as well, 
or better, in that task. Industrial 
materials standards spring quickly from 
the research laboratory into field use by 
the Soviet system. ASTM must match 
that level of effectiveness. If we do 
not, but become, instead, an impedi- 
ment to technological progress, then 
we — shall extinction. And 
when that happens, America will be 
consciously or 
way to the Russian system of govern- 
mental industrial control. 

ASTM must maintain an alertness 
to progress and a readiness to change 
second to no other organization in 
America. I hope we shall do this not so 
that we may ‘beat the Russians” in a 
race for industrial super-productivity. 
We have already won that race. The 
best the Russians can now do is to 
catch up to us as we continue to move 
on. I believe we should hope that not 
only they but all other peoples of the 
world may likewise ‘‘catch up with us” 
and come to know our absence of hunger 
and poverty. When we can all take 
our minds off the struggle for a plenti- 


deserve 


unconsciously on its 


ful material existence, we shall then be 
able to look to the nobler ends which 
are within man’s capacity and which 
must be his destiny. 

From a higher hill one should be 
able to see more distant horizons. From 
the eminence of the ASTM presidency 
which it has been my privilege to occupy 
this year, I have tried to discern what 
lies beyond the immediate forest of 
ASTM problems and challenges. We 
have been patiently making our way 
by unhurried winding paths through 
the familiar terrain. But not far off 
there loom some formidable cliffs, and 
beyond these are mounting ridges 
which rise to spectacularly high and 
rugged ranges of new knowledge on the 
horizon. It is evident that we must con- 
quer these if we are to break out of the 
confines of the Present. It is obvious 
that to do this some of us must put on 
the wings of Science and establish ad- 
vanced bases high up on the Atomic 
Cliffs and on the Molecular Mountains. 
Some must continue to work at ex- 
tending the pedestrian paths of Ex- 
perience. But let us never forget that 
there are other societies and _ tribes 
which are eager to reach and occupy 
the distant summits ahead of us. They 
will use not only wings but also rockets 
to span Time, Space, and Matter. 

From the president’s chair in 1961, 
I cannot see the routes that ASTM will 
open up and follow in order to com- 
mand the scientific and technological 
heights of 2021. But I see very clearly 
that the old ways which have served 
us so well during our first 60 years will 
be hopelessly inadequate for our next 
60. The exponential expansion of our 
scientific frontiers through 
and development will continue un- 
abated. There are a few here as- 
sembled who can remember the year 
1901, when ASTM was 
They know that only since that day 
we have learned how to release the 
fundamental forces which move the 
universe external to man. Those here 
who will eventually remember the vear 
2001 will know by then that man can 
release and use his own internal ca- 
pacities to even greater effect upon his 
own future. We, the present workers 
in ASTM, are given the privilege of 
participating in the freeing of man from 
his own limitations. The future is as 
bright as we choose to make it. 


research 


conceived. 


‘‘Man’s new mastery of nature, both in infinite space and in the 
infinitesimal atomic nucleus, gives him technical powers too 
great to be exercised by any organization less than the nation 
Private industry, which, only a few short 
years ago, was the foremost sponsor of scientific research, has 
now yielded that place fo the state.”’ 


as a whole.... 





Test program on the strength of wood poles— 


a case history for 


ASTM 
Research 
Potential— 
Unlimited 


By L. J. MARKWARDT' and L. W. WOOD? 





In September, 1960, ASTM published a final report of a 
$300,000, six-year study of the strength of wood poles. 
Here is the story behind one of the largest cooperative 
research projects ever undertaken within ASTM. 


IS THI KEY 


progre in an industrial economy. 
The advanced 
during World War II dramatized the 


alre ady 


weaponry developed 


well-known potential of  re- 
search, and the postwal period has 
been one of vast growth of research on 
all fronts. In industry, research is 
needed for sound growth; in govern- 
ment, it is necessary to meet the obliga- 
tions Of military defense and service to 
the public. 

The founders of ASTM wisely in 
cluded in its objectives the promotion 
of knowledge of materials, and, to this 
end, the Soci ty fosters and encourages 
research, 
have any 
what can 


However, since it does not 
substantial research funds, 
ASTM do to promote and 
stimulate research? 

ASTM = technical 
committees in the field of specifications 


The progress of 


and methods of test is largely dependent 
Fortunately, the Society 
is able to draw on the experience, 
knowledge, and 


on research. 


background of its 


1 Consultant, Madison, Wis. Retired 
assistant director, U. S. Forest Products 
Laboratory, Madison, Wis. Chairman of 
ASTM Committee D-7 on Wood 

2Civil Engineer, U. S. Forest Products 
Laboratory, Madison, Wis. 

“Strength and Related Properties of 
Wood Poles,”’ ASTM STP No. 290, Am. Soc 
resting Mats. (1960). 
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diverse membership from many organ- 
izations in the continuing job of de 
veloping new standards and Improv- 
But beyond this, 
further progress is too often retarded 
because no one company can justify 
certain research that can benefit 

whole industry. 


ing existing ones. 


Many projects could 
be listed in this category in the field 
of wood and materials, 
and similar lists could be compiled in 


ASTM 


Ww oc 11-base 


the area of operation of every 
technical committee. 

While the Society may not be in a 
position to substantial 
research, it ean be a powerful agency 


finance any 


in promoting research through its strong 
position in the materials field, its good 
name, the cooperation and assistance 
of its competent staff, and its publication 
media. That these facilities can be 
used very effectively to promote and 
carry through research projects is 
exemplified by the ASTM Wood Pole 
Research Program. This is probably 
the largest single cooperative research 
project ever undertaken under ASTM 
auspices. Six years of work have 
recently culminated in the publication 
of a final report.* Seventy organiza- 
tions and individuals contributed to 
the program, which cost some $300,000. 
The actual research was carried on in 


cooperation with the staff of the U.S. 
Forest Products Laboratory ; 


THe ASTM Woop Pou 


PROGRAM 


RESEARCH 


That there was a great economic 
incentive for the ASTM Wood Pole 
Research Program can be appreciated 
when one considers the collective size 
of the industries that produce, treat, and 
use wood poles. Some 5 million treated 
wood poles, worth more than $250 
million, are produced annually in the 
United States. The total capital in- 
vestment in poles and the operations 
they serve in the utility field are a 
multibillion dollar enterprize. 


The Problem 


The research problem on wood poles 
arose shortly after World War II. 
During the war emergency, higher de- 
sign stresses had been adopted in the 
American Standard (ASA) specifications 
and dimensions for wood poles, and in 
1948 a question arose as to their contin- 
Some inconsistencies in the 
method of rating the various species of 
poles were recognized, in that the older 
species were more conservatively rated 
than the newer species. It was recog- 
nized also that available test data on 
full-size poles were open to question 


uance, 
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because of variations due to moisture 
content, seasoning, and testing, and 
that the results did not correlate with 
the extensive data on tests of small 
clear specimens. 


Project Plans 


Recognizing the potential of the 
Society as a research sponsor, Com- 
mittee D-7 on Wood in 1949 and 1950 
outlined a research program (See box) 
and plans were made to solicit con- 
tributions and get it under way. 
indications of financial support were 
apparent, but the need of a broad 
participation by all interested parties 
was essential. 

At the 1952 ASTM Annual Meeting 
in New York, a small group called 
together by the chairman of Com- 
mittee D-7 developed a plan of action 


Some 


to initiate the wood pole program. 
A special conference at ASTM head- 
quarters on August 26, 1952, appointed 
two special task groups, one a technical 
advisory task group to supervise and 
direct the research program, with 
R. P. A. Johnson of the Forest Products 
Laboratory as chairman, and the other 
a ways and means task group to imple- 
ment the program, with Gen. L. G. 
Smith of Baltimore Gas and Electric 
Co. as chairman. Soon afterward, on 
recommendation of the committee for 
use in the 
standard methods of testing wood poles 
were adopted by the Society. Plans 
for the research program were publicized 
in the ASTM Butuetin and through 
other channels. 
its way. The original task group chair- 
men and committee members provided 


research program, two 


The program was on 


guidance during the program. 
The Program Grows 


Original plans called for a two-year 
program for four species of wood at a 
cost of $150,000. The research actually 
got under way on February 4, 1954, 
with the testing of the first western 
larch pole. 
and a fifth species was added, it became 
apparent that the work could not be 
completed in two years and that the 
total cost would considerably exceed the 


\s the program developed 


Contributions were then in- 
and the 
support was gratifying. With the com- 
pletion and distribution of the final 
report in 1961, the work had actually 
covered a six-year period at a total cost 
of some $300,000. 

The service of the Society in spon- 


estimate. 
vited on a three-year basis, 


soring such a program was particularly 
helpful and significant. Contributions 
to the program were channeled to the 
ASTM treasurer, where they were 
earmarked in a special fund. 
accrued interest, pending withdrawal of 
allotments as the work progressed, was 
added to the fund. 
rendered by L. C. Gilbert and others of 


some 
(Assistance was 


July 1961 


the ASTM staff without charge to the 
program. No paid solicitors were em- 
ployed, and no travel expenses by 
committee members were charged to the 
fund. The only indirect costs involved 
some technical services by a specialist 
employed at ASTM headquarters for 
about a year in analyzing the problem. 
The committee unanimously  en- 
dorsed the selection of the U. 8. Forest 
Products Laboratory as the research 
agency. This was fortunate for several 
reasons. It not only afforded com- 
plete research facilities, but the nation- 
wide services of the Forest Service 
tegional Offices and the several Forest 
and Range Experiment Stations were 
made available to assist in the identifi- 
cation and selection of the poles in the 
forest and to expedite shipment to 
the Laboratory. The Forest Products 
Laboratory contributed importantly in 
manpower and equipment and provided, 
at its own expense, a large concrete 
soaking tank for holding the full-size 
poles in a soaked condition until they 
were tested. <A further advantage was 
the participation of several other Govern- 
mental agencies in the program, by the 
transfer of funds directly to the Labora- 
tory. The Laboratory itself was also 
able to participate in this way. 
were particularly favorable aspects 
that, of course, could not necessarily 
be duplicated in other ASTM pro- 


grams. 


These 


In planning the research program 
and limiting its scope to reasonable 
bounds, it was necessary to omit certain 
desirable studies on which data were 
also needed as a basis for more precise 
specifications. Examples include such 
studies as the effect of natural charac- 
teristics and of seasoning on strength. 


During the program, problems came 
up that suggested sideline explorations, 
but the task group steadfastly ad- 
hered to the outlined program. Later 
in the work, a supplemental study was 
separately financed and undertaken 
to explore the effect on strength of 
different temperatures as encountered 
in commercial wood preservation, con- 
ditioning, and treating processes. 


Selection of Test Specimens 


In the course of the program more 
than 600 untreated and treated full 
size poles and 14,000 matched small 
clear specimens were tested for strength 
and related 
were southern yellow pine (differen- 
tiated into longleaf, slash, shortleaf, 
and loblolly pines), Douglas fir, western 
larch, lodgepole pine, and western red 
being the major pole 
species used throughout the country. 

Selection of test poles was in itself 
a cooperative project of 
portance. The Forest Products Lab- 
oratory and the regional Experiment 
Stations of the U. 8. Forest Service 
cooperated in selecting the locations 
for sampling and made the final selec- 
tions of poles. A number of pole 
producers generously contributed their 
plant facilities and the manpower 
necessary to meet the rigorous specifi- 
cations set up for the sampling. To 
distinguish the southern pines beyond 
doubt, specimens of the foliage were 
taken from each pole tree for laboratory 
identification. The Western Electric 
Co. furnished inspection on all selected 
poles to assure comparability of grade 
among the various species. 

All testing of poles and small clear 
specimens and analysis of the results 


properties. The species 


cedar, these 


some im- 


The Wood Pole Program at a Glance... 


Research Objectives: 


@ Basic strength of untreated and treated poles. 
@ Relation of strength of poles to strength of small clear specimens. 


@ [ffects on strength of knots, spiral grain, checks, splits. 
@ kffect of preservative treatment on strength. 


Principal findings : 


@ Pole strength is related to specific gravity of wood. 
@ There is a significant correlation between strength of poles and strength of 


small clear specimens. 


@ Natural characteristics such as knots and spiral grain as presently limited 
in American Standards are not an important factor in the strength of 
poles as they are commonly used. 

@ Reduction in strength due to conditioning and treatment of southern pine 
poles was greater for the poles than for the small clear specimens. 

@ Lodgepole pine and western red cedar poles showed no significant change in 
strength following air seasoning and treatment in accordance with 


AWPA 1960 standards. 


@ The two standard test methods gave essentially similar strengths except 


for the 55-ft poles. 








were done at the Forest Products 
Laboratory under the direction of the 
Technical Advisory Group. Thirteen 
interim reports were issued before 
the final report, all of these being re- 
viewed by the Technical Advisory 
Group before issuance. When the 
results showed the need for a supple- 
mentary series of tests, arrangements 
were made for them under the super- 
vision of a special task group, and the 
results were fully correlated and in- 
tegrated into the main program. 

Copies of 13 interim reports and of 
the final report were furnished to all 
cooperators and were made available 
to the technical committee members. 
The final report is now in the hands of 
ASA Sectional Committee 05 on Wood 
Poles and is being used as a basis for 
revision of the present American Stand- 
ard. 


Many Questions Remain 


It would be good to be able to report 
that all of the objectives were fully 
achieved and that the data provide a 
simple answer to the establishment 
of design stresses for different pole 
species It has been said of research, 
however, that it sometimes raises as 
many questions as it answers, and that 
the quest for truth must ever be pursued. 
Chis was the case in the pole program. 
It has provided a wealth of data on the 
strength of full-size poles and small 
clear specimens and on the effect of var- 
ous treatment conditions on strength. 
It has not provided clear-cut answers 
to all the questions that were raised. 
he fina report lists the following as 
areas for future research 


| kiffects on strength of machine 
shaving compared to hand peeling 
y kiffects of butt soaking ¢ ompared to 
full-length soaking of test poles 

3. Effect of incising on strength 

} Specification of poles by specific 
gravity 
5 Moisture content of poles in service, 
ind effect of drying on strength 

o The eflect ol conditioning and 
preservative treatment on strength Al- 


though this was investigated in some 


detail, it was concluded that this whole 


broad field needs more study 


This example of an ASTM research 
project undertaken under the sponsor- 
ship of one of its technical committees 
is cited as a case history of what can 
be accomplished when a_ problem 
of sufficient general interest and impor- 
tance presents itself and a proper climate 
exists for its solution. 

The Wood Pole tesearch Program 
has effectively demonstrated the poten- 
tial of the ASTM as an agency for 
sponsoring research in the materials 
field, and particularly cooperative re- 
search where a large number of in- 
terested organizations are involved. 
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Maxwell’s Measurement of the Viscosity | 
of Gases 




















Cavendish Laborato 


| oom Clerk Maxwell’s experimental investigations 
in support of his theories about gas molecules were mainly carried 
out in his spare time in the attic of his London house in 1865. Us- 
ing circular glass plates—a sandwich of fixed and oscillating plates 
mounted on a long thread in a container, he was able to confirm the 
surprising result that the viscosity of a gas did not depend on its 
density or pressure. He also found that it varied directly with the 
absolute temperature instead of only as its square root as would 
have been the case if the molecules were hard balls without force 
acting between them. Neighbors had been surprised to see Maxwell 
spend hours at his garret window staring into a coffin (it was his 
color-box spectroscope); now they were further amazed to see 
Mrs. Maxwell stoking a great fire in the room for several days in 
torrid midsummer, then stopping the fire and filling the room with 
blocks of ice. The temperature variation had unexpectedly proved 
very interesting but the apparatus was too large for any other con- 
stant temperature enclosure. The original apparatus is preserved 
in the museum of the Cavendish Laboratory, Cambridge. 


Text by Professor Derek J. de Solla Price, 
Yale University. Copyright; text and 
photographs reproduced by permission of 
Professor Price and Arthur D. Little, Inc. 
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Society Affairs 





New Officers; Honors and Awards 


At its 64th Annual Meeting, the last week in June, in Atlantic City, 
the Society elected new national officers and honored a number of its 
distinguished members for their service to ASTM and for their technical 


achievements. 


New President 


Miles N. Clair has been president 
of The Thompson and Lichtner Co., 
Inc., Brookline, Mass., since 1950. A 
native of Pennsylvania, he was edu- 
cated at Drexel Institute of Tech- 
nology, where he received his B.S. in 
Engineering in 1921, and at Massa- 
chusetts Institute oO Technology, 
where he received his S.M.C.E. in 
1923. Drexel conferred upon him the 
honorary degree D.E. in 1960. 

President-elect Clair taught civil 
engineering at Drexel from 1923 to 
1925, then joined Thompson & Lichtner 
as engineer in charge of testing and 
inspection. He became vice-president 
in charge of engineering in 1928, _ first 
vice-president and treasurer in 19380, 
and president in 1950. 


PRESIDENT CLAIR 
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Dr. Clair first became associated with 
ASTM in 1927 as representative of 
Thompson & Lichtner on the cement 
and concrete committees. He. still 
serves on both and also represents his 
company on the soils committee. He 
represents ASTM on the Construction 
Standards Board of the American 
Standards Assn. and serves as vice- 
chairman. He has served on _ the 
Administrative Committee on District 
Activities since 1949, as 
since 1958. 


chairman 


He has been instrumental in the 
development of lightweight concrete 
roof slabs and the use of concrete 
made with fine and coarse cinders for 
structural purposes. His firm has 
been associated with many important 
construction projects in the United 
States and abroad. 

He is past-president of the New 
England Section, American Society of 
Civil Engineers; past-president of the 
Boston Society of Civil Engineers; 
past-director of American Concrete 
Inst., which he represents on ASA 
Sectional Committee Al; a member of 
ASA Committee on Reinforced Gyp- 
sum; and a member of Tau Beta Pi 
and Phi Kappa Phi. He is a recipient 
of the Clemens Herschel Prize Award 
offered by the Boston Society of Civil 
Engineers, and is the author of nu- 
merous technical papers and sections of 
engineering texts and handbooks. 

Dr. Clair is active in many civic 
organizations. He recently received the 
Bronze Keystone Award for his services 
to the Boys’ Club of America. He 
is past-president of the Salvation 
Army Assn., national councilor of the 
USO representing New England, and a 
member of the committee to revise the 
3oston building code section on con- 
crete. 


New Vice-President 


Alfred C. Webber is assistant to the 
laboratory director in the Research 
and Development Division of the 
Polychemicals Department at du 
Pont’s Experimental Station near 
Wilmington, Del. He joined du Pont in 
1942 as a physicist at the Arlington, 
N. J. plant. Four years later he was 
made a supervisor, and in 1950 he was 
transferred to the Experimental Station 
in the same capacity. In October, 
1957, Mr. Webber was promoted to 
senior supervisor, and in 1961 to his 
present position. Since 1958 he has 
been coordinator of publications for the 
Polychemicals Department Research 
and Development Division. 

Born in Lisbon Falls, Me., Mr. 
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Webber received his B.S. degree cum 
laude from Bates College, Lewiston, 
Me., in 1928, and his M.A. in physics 
from Boston University in 1940. Mr. 
Webber taught science at Franklin, 
Mass., high school from 1928 to 1934. 
For the next eight years he taught 
science, biology, and physics at the 
Brookline, Mass., high school. During 
the summer months of these years he 
worked at the Telechron Corp. and the 
National Research Corp. 

Mr. Webber has been a du Pont 
Polychemicals Department represent- 
ative on the ASTM plastics committee 
since 1942 and has served as chairman 
for many of its subcommittees. He 
was first vice-chairman of the main 
committee from 1956 to 1960. From 
1954 to 1957 he was vice-chairman of 
Committee E-1 on Methods of Testing, 
and since 1957 he has served as chair- 
man. Mr. Webber has been a director 
of ASTM since 1958 and was chairman 
of the Committee on Lectures and 
Awards this past year. 

Mr. Webber was a member of the 
American delegation to the  Inter- 
national Organization for Standard- 
ization TC 61 on Plastics from 1956 
to 1959. He was also a representative 
on the Coordinating Committee on 
Atmospheric Conditions in Paris in 
1957. Mr. Webber has been chairman 
of the National Academy of Sciences 
National Research Council Materials 
Advisory Board Continuing 
Committee for Organic Materials since 
1958. He is a member of the Optical 
Society of America. 


Review 


Six New Directors 


Ardrey M. 
Bounds is chief 
metallurgist for 
the Superior 
Tube ('o.. 
ristown, 
where he 
in charge ot 
laboratories and 
technical 
ices which include the production 
metallurgy, development metallurgy, 
chemistry, and electronic laboratories as 
well as sections devoted to technical 
service, raw materials, and welding. 

Mr. Bounds took his B.S. in metal- 
lurgical engineering at Lehigh Uni- 
versity in 1933 and his M.S. in 1936. 
He joined the Superior Tube Co. the 
same year, shortly after its organization, 
and has spent his entire professional 
career in the tubing industry. He 
established the first widely used system 
of temper designation in that industry 


seryv- 
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and developed the high-stiffness stain- 
He designed 
and built some of the early controlled- 


less hy podermic needle. 


atmosphere generators and furnaces 
and has worked on the theoretical and 
practical aspects of the function of 
the base metal in thermionic emission 
from indirectly heated cathodes. He 
has worked extensively with fabrication 
techniques for the refractory metals, 
zirconium, titanium, vanadium, mo- 
lybdenum, thorium, columbium, and 
tantalum. 

Mr. Bounds holds a series of patents 
on cathode nickel alloys for indirectly 
heated cathodes. He is an 
participant on a number of industry 
specification committees covering steel 
tubing, aircraft tubing, electron tube 
materials, reactive metals, and ferrous 
and non-ferrous metals. 

Mr. Bounds is. vice-chairman of 
ASTM Committee B-2 on non-ferrous 
Metals and Alloys, having been active 
on this committee since 1955. Other 
committee activities include service on 
Committees A-l on Steel and F-1 
on Materials for Electron Tubes and 
Semiconductor Devices. 

Mr. Bounds has been chairman of the 
Philadelphia Chapter of the American 
Society for Metals and was instru- 
mental in setting up the first Junior 
ASM activity. He has been active on 
several of the ASM national committees 
as well. He is a member of the Ameri- 
ean Iron and Steel Inst., American 
Institute of Mining, Metallurgical and 
Petroleum Engineers, and the Franklin 
Institute’s Committee for Science and 
the Arts. 


active 


Albert G. H. 
Dietz is pro- 
fessor of build- 
ing engineering 
at Massachu- 
setts Institute 
of Technology. 
A native of 
Lorain, Ohio, 
Dr. Dietz re- 
ceived his B.A. degree at Miami Uni 
versity, Oxford, Ohio, in 1930. He 
received his B.S. degree in 1932 and 
his D.Sc. degree in 1941, both from 
MIT. 

Dr. Dietz joined the staff of MIT’s 
Department of Building Engineering 
and Construction in 1934. He has had 
several leaves of absence to the Forest 
Products Laboratory as senior engineer, 
and to the Office of Scientific Research 
and Development as __ field 
consultant, director of the 
research laboratory impact program, 
and member of the Solar Energy Com- 
mittee. 

In ASTM Dr. Dietz represents MIT 


service 
plastics 


on the wood, adhesives, and joint 
sealants committees. He represents 
Committee E-6 on Methods of Testing 
Building Constructions on Committee 
D-20 on Plastics. He has been active 
on Committee D-20 since 1946 and 
presently serves on a number of sub- 
committees. He is also an active 
member of Committee E-1 on Methods 
of Testing. In 1948 Dr. Dietz was a 
joint recipient of the Richard = L. 
Templin Award; in 1957 he received the 
ASTM Award of Merit. 

Dr. Dietz 
professional societies. He has been 
chairman of the Committee on Plastics 
Education of the Society of the Plastics 
Industry, and is on the Committee on 
Mechanics of Materials of the American 
Society of Civil Engineers. He is a 
fellow in the American Association for 
the Advancement of Science and a 
member of the Forest Products Re- 
search Society, the American Institute 
of Physics, the Boston Society of Civil 
Engineers, the Society for Experimental 
Stress Analysis, the Society of Plastics 
Engineers, The American Society of 
Mechanical Engineers, the American 
Society of Electrical Engineers, and the 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers. He 
is a recipient of the Desmond Fitzgerald 
Medal from the Boston Society of 
Civil Engineers. He is a member of 
Jeta Theta Pi, Phi Beta Kappa, Tau 
Beta Pi, Sigma Xi, and Tau Kappa 
Alpha. 


participates in many 


Bruce W. Gon- 

ser, technical 

director, Bat- 

telle Memorial 

Inst., has been 

identified with 

metallurgical re- 

search for nearly 

10 years. He 

has written 

nearly a hundred research papers and 
technical articles and has made many 
appearances before technical 
throughout the United 
several European countries. 
Dr. Gonser received his degree in 


groups 


States and 


chemical engineering from Purdue Uni- 
versity in 1923. Following his grad- 
uation, he served for a year as a re- 
search fellow at the University of 
Utah and while there completed require- 
ments for his M.S. in metallurgy. He 
gained experience in varied extractive 
metallurgy operations in the West as a 
metallurgist and chemical engineer 
with the American Smelting and Refin- 
ing Co. He then went to Harvard, 
where he earned a D.Sc. degree in 
non-ferfous metallurgy and metallog- 
raphy. After a brief return to in- 
dustry he joined Battelle in 1934. 


Materials Research & Standards 





Since joining Battelle, Dr. Gonser 
has initiated studies on the properties 
and development of uses for such 

tals as titanium, molybdenum, ger- 
manium, zirconium, 
nadium 


chromium, Va- 
thorium, rhenium, tantalum, 
columbium, and the rare earths. He 
Was among the first to begin research on 
deposition and coating of metals by the 
decomposition ol vaporized metal hal- 
ides, 

Dr. Gonser has been active in ASTM 
since 1936, when he represented Battelle 
on Committee B-6 on Die-Cast Metals 
and Alloys He has served as chairman 
of Committee B-2 on Non-ferrous Metals 
ind Alloys from 1948 to 1960. His 
membership on the Administrative Com- 
mittee for Research has extended from 
1953 to 1961, six years of which he 
Other ASTM ac- 
tivities include membership and the 
Council of the Materials Sciences Divi- 
sion and the Ohio Valley District Coun- 
cil. He received the ASTM Award of 
Merit in 1956. 

Dr. Gonser has headed the work of the 
International Tin Research Inst. in 
this country. He has been active in the 
American Society for Metals, the 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, and 
the Society of Automotive Engineers. 
He has served as chairman of the 
Titanium Committee of the Metal- 
urgical Advisory Board of the National 
Research Council and as a member of 


served as chairman. 


the Division of Engineering and In- 
lustrial Research of the National Re- 
search Council-National Academy of 
Other affiliations include the 
American Ordnance Assn., American 
Association for the Advancement. of 
American Electrochemical So- 
ciety, Institute of Metals, Wire Assn., 
ind Sigma Ni 


Screncees. 


Science, 


Wayne A. Kirk- 
lin is managet 
of Analvtical 
Division of the 
Hercules Re- 
search Center, 
Hercules Pow- 
der Co., Wil- 
mington, Del. 
\ native of 
Indiana, Mr. Kirklin was graduated 
from Indiana University. In 1926 
he joined Hercules ss a chemist at 
Kenvil, N. J., and in 1931 moved to 
Wilmington, Del., as head of the com- 
pany’s central Analytical Div. 

Mr. Kirklin first became active in 
ASTM in the early 1940’s through 
collaborative work on rosin and_ tur- 
al stores committee, 
which he has served as secretary since 
1943. He is chairman of the industrial 
chemicals committee and he is also 


pentine in the nay 
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his company’s representative on the 
paint committee. 

Mr. Kirklin is a member of the 
Society’s Administrative Committee on 
Standards and of the Materials and 
Testing Standards Board of the Ameri- 
can Standards Assn. For many years 
he has been concerned with methods of 
testing and standardization of product 
quality tests for Hercules. 

Mr. Kirklin has been active in the 
American Chemical Society, serving as a 
councilor in 1948, chairman of the 
Division of Analytical Chemistry in 
1949, and a member of the Advisory 
Board of Analytical Chemistry, 1950 
1952. He is presently alternate coun- 
cilor for the ACS Delaware Section and 
a member of the ACS Committee on 
Standardization Relations. From 1947 
to 1955 he was a member of the Inter- 
national Union of Chemistry 
mission on 


Com- 
Standardization of Lab- 
oratory Materials. He is also a member 
of the Society for Applied Spectroscopy, 
the Research Society of America, and 
the American Association for the 
Advancement of Science. 


Gordon M. 
Kline is chief of 
the Organic and 
Mate- 
rials Division at 
the National 
Bureau of 
Standards, 


which 


Fibrous 


includes 

work- 
ing on rubber, paper, textiles, leather, 
plastics, dental materials, and polymer 
structure. 

Dr. Kline was born in Trenton, 
N. J. He took his A.B. at Colgate 
University in 1925, his M.S. at George 
Washington University in 1926, and 
his Ph.D. at the University of Maryland 
in 1934. He joined the National 
Bureau of Standards staff in 1929 and 
became the first chief of the Plastics 
Section in 1935. He was promoted to 
division chief in 1951. 

His participation in ASTM activities 
began in 1937 with the formation of 


sections 


the plastics committee, which he served 
as chairman from 1948 to 1952. Since 
then he has served on a number of its 
subcommittees, including the Advisory 
Subcommittee. Since 1943 he has 
served on the Subcommittee on Flat 
Glass of the ASTM glass committee. 

Dr. Kline represents the National 
Bureau of Standards on the adhesives 
committee, Subcommittee 14 of the 
test methods committee, the committee 
on flexible barrier materials, and Sub- 
committee 8 on Dictionary Usage of 
the nomenclature and definitions com- 
mittee. Since 1949 he has represented 
the plastics committee on the Sub- 
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committee on Conditioning of Com- 
mittee D-9 on Electrical Insulating 
Materials. In 1954 he received the 
ASTM Award of Merit. 

Dr. Kline has also been active in the 
work of the International Organization 
for Standardization TC 61 on Plastics 
and was chairman of eight annual 
meetings held from 1951 to 1958. 
He is technical editor of .Wodern Plastics 
and editor of Analytical Chemistry of 
Polymers. He received the Honor 
Award of the Washington Section of the 
American Institute of Chemists in 
1951, and the Exceptional Service 
Gold Medal Award of the U. 8. Depart- 
ment of Commerce in 1953. Since 
1956 he has served on the ASTM 
Special Administrative Committee on 
Nuclear Problems and since 1957 has 
been the American Standards Assn. 
representative for Committee B 72 
to the U. 8. Department of Commerce. 
He is a member of the American Chem- 
ical Society, American Institute of 
Chemists, The American Society of 
Mechanical Engineers, Society of Plas- 
Society of Plastics 

Washington Academy of 
Phi Beta Kappa, and Sigma 
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tics Engineers, 
Industry, 
Science, 


Xi. 


i James B. 

ms Rather, Jr., 

me holds a dual 

position with 

the Socony Mo- 

bil Oil Co., 

Inc. He is the 

coordinator in 

charge of toxi- 

cology and air 

and water pollution for the Socony 
Mobil Dept. and also ad- 
ministrative director of Socony’s Brook- 
lyn, N. Y., laboratory. Born in Bryan, 
Tex., he received his B.S. i 


Research 


degree in 
chemical engineering from Lehigh Uni- 
versity in 1932 and attended the Har- 
vard Graduate School of 
Administration in the 
1933. 

Mr. Rather entered the petroleum 
industry in June 1933 as a_ process 
engineer for Max B. Miller & Co. 
He joined Socony two years later. 
In 1937 he was made assistant chief 
chemist of Jecaumont lab- 
oratory and later that year was trans- 
ferred to the Brooklyn laboratory, 
where he has held a broad variety of 
technical and managerial positions. 
Prior to his present position at Brooklyn 


Business 
years 1932- 


Socony’s 
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Laboratory, he was supervisor of the 
Lubricants Section, supervisor of the 
Chemical and Automotive Engineering 
Groups, supervisor of the Analytical 
and Fuels Section, and assistant man- 
ager. 

Mr. Rather has active for 
many years on the ASTM petroleum 
committee. At present he serves on 
the Advisory Committee, is vice- 
chairman of Technical Committee A 
on Gasoline, is a member of several 
other subcommittees. 

In 1958, Mr. Rather received the 
ASTM Award of Merit. He currently 
serves on the Administrative Committee 
on Standards and the New York District 
Council. 

Mr. Rather is a member of the 
American Petroleum Inst., serving on 


been 


various committees concerned with air 
and water pollution, and as technical 
advisor on the Medical Advisory Com- 
mittee. He is also chairman of the 
Materials and Testing Standards Board 
of the American Standards Assn. 


‘Industrial materials standards 
spring quickly from the research 
laboratory into fie ld use by the 
{STM must match 
that level of effectiveness If we 


instead, an 


Soviet system. 


do not, but become, 
im pe diment to tech nological prog- 
shall 


ress, then we deserve ex- 


tinction.” 


\. A. BATES 


see Pp. d00 


YOUR 
HOSTS... 


At the 64th Annual 
Meeting were the members of 
the Philadelphia District Council 
As they have so often in the past, 
these capable men played an im- 
portant part in the 
arrangements. 
Chairman of the District Coun- 
cilis H. W. Stuart, U.S. Pipe and 
Foundry Co.; arrangements for 
the dinner and_ entertainment 
were made by W. F. Bartoe, 
Rohm & Haas Co.; and Tinius 
Olsen 2nd, Tinius Olsen Testing 
Machine Co., was in charge of 
ladies’ entertainment. 


meeting 


40-, 50-, and 60-Year Members 


THE FOLLOWING long-term 
members of the Society were recognized 


at the Annual Meeting and presented 
with membership certificates: 


60-Year Members 


Company Members 


American Foundrymen’s Soc. 

American Steel and Wire Div., U. 8S. 
Steel Corp. 

Bethlehem Steel Co., Ine. 

Booth, Garrett, & Blair 

The Colorado Fuel and Iron Corp. 


50-Year 


Individual Members 
S. H. Graf 
S. H. Ingberg 
Monroe L. Patzig 


Company Members 


Alco Products, Ine. 
Baldwin-Lima-Hamilton Corp. 
Bridgeport Brass Co. 

Carnegie Institute of Technology 
General Motors (¢ ‘orp. 


40-Y ear 
Individual Members 


Arthur F. Brown 
J. F. Calef 

Carl M. Duff 

F. Malcolm Farmer 
Ray mond E, Hess 
J.J. Laudig 

Albert W. Luhrs 
Vincent T. Malcolm 
John W. McBurney 
Alvord P. Meng 
Andre Millot 
Mortimer F. Sayre 
W. A. Selvig 

Sam Tour 


J.C. Witt 


Company Members 


American Ceramic Society, Ine. 

Atlas Powder Co. 

Bareco Wax Co., A Division of Petrolite 
Corp. 

Boston Edison Co. 

Bridgeport Public Library and Reading 
Room 

The British Electrical and Alhed In- 
dustries Research Assn. 

The Budd Co. 

California Institute of Technology 

Canada Department of Mines and 
Technical Surveys, Mines Branch 

Esso Research and Engineering Co. 

B. F. Goodrich Footwear and Flooring 
Co., Division of the B. F. 


Co. 


Goodrich 


Franklin Inst. 

Robert W. Hunt Co. 

The Lowe Brothers Co. 

National Tube Div., U.S. Steel Corp. 

John A. Roebling’s Sons Div., The Colo- 
rado Fuel and Iron Corp. 

U.S. Steel Corp. 


Members 


Hercules Cement Co., 
American Cement Corp. 

Ledoux and Co. 

Northern Electric Co., Ltd. 

Pratt and Lambert, Ine. 

The Steel Company of Canada, Ltd. 

U.S. Department of the Navy, Bure: 
of Naval Weapons 

U.S. Department of the Navy, Bure: 
of Ships 

U.S. Gypsum Co. 

U. S. 


Division 


Naval Engineering Experiment 
Station 


Members 


Hercules Powder Co., Research Center 

Houdaille Construction Materials, Inc. 

Houston Publie Library 

Kansas City Public Library 

Kansas State University, 
terials Laboratory 

Koppers Co., Inc., Tar Products Div. 

University of Manitoba, 
Library 

Marquette University, College of Engi- 
neering 

Missouri Pacific Railroad ‘ 

University of Missouri 

New York State Library 

Northwestern States Portland Cement 
Co. 

H.C. Nutting Co. 

The Ohio Steel Foundry Co. 

The Free Library of Philadelphia, 
Serials Section 

Pittsburgh Steel Co. 

Precision Thermometer and Instrument 
Co. 

Sheffield Div., Armco Steel Corp. 

Solvay Process Div., Allied Chemical 
Corp. 

South Dakota School of 
Technology 

Arthur H. Thomas Co. 

State of Washington, Department of 
Highways 

University of Western Australia, School 
of Engineering 

J. H. Williams and Co. 

Public Library of Youngstown and 
Mahoning County 


Road Ma- 


Engineering 


Mines and 
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An honorary member is a person of widely recognized eminence in some 


part of the field that the Society covers or one who has rendered especially 


meritorious service to the Society. 
of the Board of Directors on a letter ballot. 


the Society can bestow. 


Edward s, 
Albert is chair- 
man of the 
board, Thwing- 
Albert Instru- 
ment Co., Phila- 
delphia, Pa. A 
native of Ing- 
hams Mill, 
N. WV. Mir. 
Albert began his career as a salesman 
for Ingersoll-Rand Co. and then was 
associated with Canadian Allis-Chal- 
mers Co. from 1908 to 1918 in the sales, 
engineering, and design divisions. He 
studied mining at the University of 
Toronto. In 1918 he joined Thwing 
Instrument Co. and was successively 
secretary, general manager, and treas- 
urer. The successor company, Thwing- 
Albert Instrument Co., was formed in 
1935 with Mr. Albert as_ general 
He was later appointed trea- 
surer and from 1946 to 1957 was pre- 
sident. He became chairman of the 
board of directors in 1957. 

Mr. Albert joined ASTM in 19380. 
He is an active member of the com- 
mittees concerned with paint, paper, 
electrical insulating materials, textiles, 
and casein. He has also served on 
several subcommittees of Committee 
E-1 on Methods of ‘Testing. Mr. 
Albert was a member of the ASTM 
Board of Directors from 1954 to 1957. 
He is an active member of the Phila- 
delphia District Council (vice-chairman, 
1948-1952). Mr. Albert was first 
chairman of the study committee that 
investigated and recommended the 
purchase of the present ASTM head- 
quarters building 15 years ago and, 
for the past three years, has been chair- 
man of the Headquarters 
Building Expansion Committee. 

Mr. Albert is a founder member of 
the Delaware Valley Section, Technical 
Association of the Pulp and Paper 
Industry, and in recognition of his 
work the section instituted an Edward 


July 1961 


manager. 


Special 


J. Albert Award, given annually to the 
author of the outstanding paper pre- 
sented at the Society’s May meeting. 
He is past-president of the Scientific 
Apparatus Makers Association, whicl 
honored him with the SAMA Award for 
a lifetime of 
service 


accomplishments and 
service to the industry ; service 
to science; service to the nation. 
This award has been made only ten 
times in the history of the association. 
He also is a fellow of the American 
Association for the Advancement of 
Science. Some other of his activities 
include membership in the Instrument 
Society of America, American Institute 
of Mining, Metallurgical and Petroleum 
Engineers, American Petroleum Inst., 
and Arerican Society for Quality 
Control. 


Simon 
formerly 
tor of quality 
control, Johns- 
Manville Corp., 
New York, 
N. Y., is now a 
quality control 
consultant on 
asbestos fiber 
and its products. A native of Salem, 
Mass., Mr. Collier was graduated from 
Worcester Polytechnic Inst. in 1916 
with a B.S. degree in chemistry. Upon 
graduation he became associated with 
Boston Belting Co. for several years as 
a chemist, then was associated with the 
National Bureau of Standards as a 
chemist in charge of rubber work. Mr. 
Collier joined Johns-Manville in 1923 
as manager of the Inspection and 
Control Dept. and became successively 
staff manager of that department then 
director of quality control, continuing 
in the latter position until his retirement 
in 1959. Since that time he has acted 
as quality control consultant on as- 
bestos fiber and its products. 


Collier, 


direc- 


He is elected only by unanimous vote 
This is the highest honor that 


Mr. Collier has for years been a 
foremost proponent of the statistical 
approach to quality control and has 
long recognized the need for quality 
consciousness both at the operating 
level and in top management. Because 
of this, he has felt that an educational 
approach is imperative, and his ac- 
tivities and efforts among industries 
and engineering institutes have been 
directed along these lines. 

Mr. Collier joined ASTM in 1926. 
He was a member of the Board of 
Directors of the Society from 1948 
to 1951 and received the Society’s 
Award of Merit in 1956. He is active 
on several committees, including E-11 
on Quality Control of Materials, of 
which he is currently chairman. He 
is also chairman of the rubber com- 
mittee, secretary of the asbestos- 
cement products committee, and a 
member of the committees on carbon 
black and on nomenclature and def- 
initions. 

Mr. Collier is a member of the 
Chemists’ Club of New York City, the 
American Institute of Chemists, the 
American Chemical Society, and the 
American Society for Quality Control, 
of which he is a founding member. 


Theo. Parker 
Dresser, Jr., is 
president and 
chief engineer 
of Abbot H. 
Hanks, Inc., 
San Francisco, 
Calif. A native 
of Medford, 
Mass., he stud- 
ied mining engineering at the University 
of California, Berkeley. For several 
years he was employed in engineering 
projects in connection with inspection 
and testing on road, tunnel, wharf, 
and building construction. He was 
appointed chief engineer of Abbot A. 
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Hanks in 1917, president in 1961, and 
has been continuously connected with 
inspection, testing, research, and con- 
sulting in the field of materials and 
related problems. He 
has directed work on concrete and earth 


construction 


dams, concrete and steel structures, 
foundation investigations, corrosion 
problems, and specification writing, in 
addition to general investigational serv- 
ices, 

He has been the representative ot 
Abbot A. Hanks in ASTM since 1917, 
is 2 member of the cement committee 
and former member of the soils com- 
mittee. Mr. Dresser was a member 
of the Society’s Board of Directors 
from 1948 to 1951 and a member of 
the Administrative Committee on Dis- 
trict Activities from 1945 to 1956. 
He is a founder member of the Northern 
California District Council, (secretary, 
1931 to 1944) and has been an ardent 
worker in its administration since it 
was organized in 1930. Mr. Dresser 
received the Society ’s Award of Merit 
in 1957. 

He is 


Francis oO 


a past-president of the San 
Section of the American 
Society of Civil Engineers and a past- 
president of the Association of Cali- 
fornia Testing and 
oratories. 


Inspection Lab- 
His other society affiliations 
include the Structural Engineers’ As- 
sociation of Northern California, Con- 
sulting Engineers Association of Cali- 
fornia, American Concrete Inst., Na- 
tional Association of Corrosion Engi- 
neers, and the Construction Specifi- 
cations Inst He is a member of the 
Engineers’ Club of San Francisco and 
Commonwealth Club of California. 


Stanton Walker 
is director of 
engineering — of 
both the Na- 
tional Sand and 
Gravel Assn. 
and the Na- 
tional Ready 
Mixed Concrete 
Assn., both in 
Washington, D. C. Mr. Walker is a 
native of Vevay, Ind., and a graduate of 
the University of Illinois, from which he 
received his B.S. degree in 1917. He 
joined the staff of the Portland Cement 
Assn. in 1917 as a research engineer in 
the Structural Materials Research Lab- 
oratories. He has been director of 
engineering of NSGA since 1926 and 
of NRMCA since 1930. He is also 
director of the Joint Research Foun- 
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dation of NSGA and NRMCA at the 
University of Maryland. 

A recognized authority on concrete 
and concrete aggregates, Mr. Walker 
has been a member of ASTM since 
1920. He has 


Society 


served actively on 


committees concerned with 
cement, concrete, lime, mortars, and 
road and paving materials. He is an 
Honorary Member of Committee C-12 
on Mortars for Unit Masonry and 
was the corecipient of the Sanford 
ki. Thompson Award established by 
the concrete committee. He received 
the ASTM Award of Merit in 1951 
and the Frank E. Richart Award in 
1957. From 1940 to 1942 he was a 
member of the ASTM Executive Com- 
mittee and a member of the Board of 
Directors from 1951 to 1954. 

Mr. Walker is past-president and 
Honorary Member of the American 
Concrete Inst. and received its Henry 
C. Turner Gold Medal in 1961. He is 
past-chairman and member of the 
Executive Committee of the Highway 
Research Board and received the 
Board’s Roy W. Crum Award in 1956. 
He is a member of the American 
Institute of Mining, Metallurgical and 
Petroleum Engineers, and in 1961 he 
was made a Life Member of the Ameri- 
can Society for Civil Engineers. Mr. 
Walker is the author of numerous 
technical papers dealing with research 
in concrete and mineral aggregates. 


William A. 
Zinzow is former 
assistant direc- 
tor ot develop- 
ment, Bakelite 
Co. A native 
of Ripon, Wis., 
Mr. Zinzow 
took his A.B. at 
Ripon College 
in 1915 and his M.S. at the University 
of Pittsburgh in 1925. From 1915 to 


The Sun—Source of 
Energy and Hope 


SCIENCE and_ technology 
and the destructiveness of weapons 
of war have advanced so rapidly in the 
last 15 years that either the nations of 
the world must learn to live together or 
they will all die together. Fortunately, 
advances in communication and travel 
have been rapid, too, so that we can be 
close friends with all nations. Our 
country with its highly developed 
science and technology and its hu- 
manitarian principles has a_ heavy 
obligation to help the nonindustrialized 
countries. It is not sufticient for our 
colleges and universities to teach the 
accumulated knowledge of the past and 
to train citizens for our own country. 


1926 he was successively an instructor 
at the high school in Wassau, Wis., 
University of Pittsburgh, and Muskin- 
gum College, excepting the year 1920 
when he was with the Research Dept. 
of the Westinghouse Electrie Corp. 
Mr. Zinzow joined the technical staff 
of the Bakelite Co. in 1926, later became 
chief assistant 
director of development when he re- 
tired from Bakelite in 1955. He served 
consultant with the National 
Academy of Sciences from 1955 _ to 
1959 as a staff member of the Materials 
Advisory Board. 

An authority in the fields of electrical 
insulating materials and plastics, Mr. 
Zinzow began his ASTM activities in 
1934 as a member of Committee D-9 
on Electrical Insulating Materials and 
became a member of the Society in 
1936. He was vice-chairman of Com- 
mittee D-9 from 1952 to 1954, secretary 
from 1942 to 1948, and is now an 
Honorary Member of the committee. 
He has been a member of the plastics 


physicist, and = was 


as a 


committee since 1937 and was first 
vice-chairman from 1952 to 1954. 
He was also active on Committee E-1 
on Methods of Testing and on the 
rubber committee. 

Mr. Zinzow served as a member of 
the ASTM Board of Directors from 
1945 to 1948 and was a member of the 
Administrative Committee on Stand- 
ards from 1950 to 1956. He received 
the Society’s Award of Merit in 1955. 

Mr. Zinzow was active on Technical 
Committee 61 on Plastics of the Inter- 
national Organization for Standard- 
ization and represented the American 
group at New York and Turin, Italy 
in 1952. He was a member of the 
ASA-ASTM Joint Standards Board 
and chairman-leader of the ASA Work- 
ing Group on Thermal Properties. He 
was also a member of the American 
Physical Society, the American Ord- 
nance Assn., and the American Optical 


Society 3 


It is their duty to develop leaders with 
vision and to stress the international 
character of the present-day world. 
One of the ways we can help other 
countries and relieve potential war 
tensions is to provide improved technical 
and industrial opportunities for the 
economically underdeveloped countries. 
The greatest need is for new sources of 
energy with which the people can in- 
their productivity. In 
energy lies great hope. It is an abun- 
dant, neglected, natural resource al- 
ready distributed over all these coun- 
tries. Theoretically it can fulfill many of 
the needs, but much research is neces- 
sary to make it practical and economic. 
Farrington Daniels, 
Utilization of Solar Energy, 
1960 Edgar Marburg Lecture 


crease solar 
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Seventeen leaders in the field of engineering materials—men who have 
rendered outstanding service to ASTM, particularly in its technical com- 


mittee 


work—were 


presented 


Luncheon on Wednesday, June 28. 


with Awards of Merit 


at the Awards 


Each technical committee may suggest one candidate for this award 


annually, and the Award Committee may select nominees from other areas 


of the Society’s work as well. 


While each of the following award winners 


was honored for intensive work in a specific technology, each has con- 
tributed in many ways to the over-all worth of the Society. 


To John J. Allen in recognition of long and 
effective services to the Society in technical 
district and 
activities, and especially for work in Com- 
mittee D-11 on Rubber and Rubber-Like 
Vaterials. 


committees, administrative 


John J. Allen, 
General Re- 
search Manage- 
ment Staff, The 
Firestone Tire 
and tubber 
Co., Akron, 
Ohio, has repre- 
sented Firestone 
in ASTM since 
1931 and has been a member of Com- 
mittee D-11 on Rubber and Rubber- 
Like Materials since that time. Active 
on many subcommittees of Committee 
1-11, he is currently editorial chairman 
and finance chairman of Subcommittee 
IIl on Tests of Thread Rubber. He 
represents ASTM on the SAE-ASTM 
Joint Committee on Automotive Rub- 
ber and is a member of the American 
Group of ISO/TC 45. Mr. Allen 
was active in both the Cleveland and 
New England District Councils, and the 
Ordnance Advisory Committee. He 
was also a member of the ASTM Board 
of Directors from 1939 to 1941. 


To Frank E. Clarke in recognition of oul- 
standing leadership and significant con- 
tributions to the activities of Committee D-19 
on Industrial Water 


Frank F. 
Clarke, U. 38. 
Geological Sur- 
vey, Quality of 
Water Branch, 
Washington, 
D. C., became 
I 


* active in ASTM 
aR in 1942. He 


was chairman 
D-19 on Industrial 


of Committee 


July 1961 


Water for three years and is currently 
vice-chairman and a member of its 
Advisory Committee. He has also 
served on many subcommittees and was 
chairman of Subcommittee IV on 
Methods of Analysis of Industrial 
Water for nine years. Other ASTM 
activities include membership in several 
subcommittees of Committee E-1 on 
Methods of Testing, ASTM  repre- 
sentative on the Standards Methods 
Committee of the American Public 
Health Assn., and also the Joint 
Committee for Uniformity of Methods 
for Examination of Water 


ToThomas E. Eagan in recognition of out- 
standing contributions to the field of ferrous 
metals, particularly in Committee A-3 on 
Cast Iron, and for administrative support as 


committee secretary and chairman. 


Thomas E. 
Eagan, chief re- 
search metal- 
lurgist, The 
Cooper - Bes- 
semer Corp.., 
Grove City, Pa. 
became a mem- 
be r of ASTM in 
1939. He has 
Committee A-3 on 
Cast Iron for twenty years, serving as 
secretary from 1956 to 1958 and 
chairman from 1958 to 1960. He has 
served on many of its subcommittees 
and is responsible for the successful 
development of many of its specifi- 
cations. 


been active on 


Mr. Eagan is also a member 
of Committee A-1 on Steel and par- 
ticipates in the work of its subcom- 
mittees. He is the author of many 
papers on the subjects of gray and 
nodular graphite irons. 


To David F. Gould in recognition of his 
work in the promotion of knowledge of the 
materials of engineering and the standardi- 
zation of specifications and methods of testing, 
especially as a member and officer of Com- 


mittee D-16 on Industrial Aromatic Hydro- 
carbons and Related Materials. 


pe 


David F. Gould, 
consultant, In- 
formation - In- 
dustry, Phila- 
delphia, Pa., be- 
came active in 
ASTM in 1926. 
He is a charter 
member of 
Committee = 
16 on Industrial Aromatic Hydro- 
carbons and Related Materials. For 
12 years he was chairman of the main 
committee and also of its Advisory 
Committee. He was a 
Committee D-1 on Paint, Varnish, 
Lacquer and Related Products and 
was secretary for nine years of Sub- 
committee XXV on Lacquers. 


member of 


To Russell B. Gunia in recognition of his 
efforts in the establishment and promotion of 
workable specifications, particularly in 
Committee A-10 on Iron-Chromium, Tron- 


Chromium Nickel and Related Alloys. 


Russell B, 
Gunia, man- 
ager, stainless- 
steel metal- 
lurgy, United 
States Steel 
Corp., Pitts- 
burgh, Pa., 
joined ASTM in 
1943. He is a 
member of Committee A-10 on Iron- 
Chromium, Iron-Chromium-Nickel and 
Related Alloys, has been active on 
many of its subcommittees, and is 
currently chairman of Subcommittee 
VIII on Specifications for Wrought 
Products. He has made contributions 
to many of the present ASTM stain- 
less-steel specifications. 
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To Francis M. Howell in recognition of 
long and constructive participation in the 
work of Committee B-? on Light Metals and 
Alloys, Cast and Wrought, and for services in 
administrative and district work. 


Francis M. 
Howell, chief, 
Mechanical 
Testing Div., 
Alcoa Research 
Laboratories 
(retired), New 
Kensington, 
Pa., has been 
a member of 
ASTM since 1919. He has served on 
Committee B-7 on Light Metals and 
Alloys since its formation in 1929 and 
has participated in the work of many of 
its subcommittees. Other technical 
committee activities include member- 
ship on Committee E-9 on Fatigue and 
several subcommittees of Committee 
E-l on Methods of Testing. He 
served on Committees B-6 on Dvie- 
Cast Metals and Alloys for 13 years and 
E-8 on Nomenclature and Definitions 
for 10 years. Mr. Howell was instru- 
Pittsburgh 
served as its 


mental in organizing the 
District Council and 
first secretary and later as chairman. 
He was a member of the Committee 
on Papers and Publications, Award 
Committee, and Long Range Planning 
Study Committee on Publications. 


To Richard S. Hunter in recognition of 
significant contributions to the evaluation of 
optical and appearance properties of ma- 
terials, particu larly in Committee E-12 on 


A ppearance. 


Richard Ss. 
Hunter, presi- 
dent, Hunter 
Associates Lab- 
oratory, Me- 
Lean, Va., has 
been a member 
of ASTM since 
1946. He has 
made significant 
contributions to the evaluation of 
optical and appearance properties of 
materials in numerous ASTM com- 
mittees. A member of Committee 
K-12 on Appearance for 13 years, he 
served as secretary for six years and is 
chairman of Subcommittee 6 on Geo- 
metric Terminology. 


To James H. Lansing wn recognition of 
long and devoted participation in the field of 


cast metals, notably in Committee A-? on 
Malleable Iron Castings of which he is 
serving his 14th year as secretary, and for 
administrative and district activities. 
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James H. 
Lansing, execu- 
tive secretary, 
Ductile Iron So- 
ciety, Cleveland, 
Ohio, has been 
a member of 
Committee A-7 
on Malleable- 
Iron Castings 
since 1940 and a member of the Society 
since 1958. He has been secretary of 
Committee A-7 since 1948 and is active 
on many of its subcommittees, being cur- 
rently chairman of Subcommittee III on 
Air Furnace, Electric, and Multiplex 
Malleable Iron. He is also active on 
Committees A-3 on Cast Iron, B-8 on 
Electrodeposited Metallic Coatings and 
Related Finishes, and E-1 on Methods 
of Testing. He Was a member of the 
Administrative Committee on District 
Activities and is currently a member 
of the Cleveland District Council, 
having served as secretary for three 
years, vice-chairman for one year, and 
chairman from 1958 to 1960, 


To William Lerch in recognition of out- 
standing service and contributions to AST M 
research and standards work, especially in 
Committee C-9 on Concrete and Concrete 


A qgreqales. 


‘ William Lerch, 
consultant, ce- 

ment and con- 

‘ crete, Park 
tidge, Ill., be- 

came a member 

“2 of ASTM in 
1947 and has 


been 


— 
ae 


active 

since then on 
Committee C-9 on Concrete Aggregates 
and its subcommittees. For eight 
years he was chairman of C-9 Sub- 
committee IIIb, Methods of Testing 
for Volume Changes of Concrete and 
Concrete Aggregates. His other ASTM 
activities include: membership on Com- 
mittees C-1 on Cement (chairman of the 
Subcommittee on Sulfate Resistance), 
C-12 on Mortars for Unit Masonry 
(chairman of Subcommittee II on 
Research and Methods of Test), and C-17 
on Asbestos-Cement Products (chair- 
man of Subcommittee II on Research). 
Mr. Lerch has also served on the 
Administrative Committee on Papers 
and Publications. In 1947 and again 
in 1952 he received the Society’s San- 
ford E. Thompson Award. 


To Robert R. Litehiser in recognition of 


long and notable work in the field of cement, 
of extensive contributions to many technical 
committees, particularly C-1 on Cement, and 
for administrative service. 


Robert R. 
Litehiser, engi- 
neer of tests, 
Ohio State 
Highway ‘Test- 
ing Laboratory, 
Columbus, 
Ohio, joined 
ASTM in 1930 
and has been a 
member of Committee C-1 on Cement 
for 24 years. He has been chairman 
of the committee since 1951 and is 
also chairman of its Advisory 
mittee. 


Com- 
Subcommittee activities in- 
cluded the Sponsoring Committee on 
Portland Cement, of which he was 
chairman for several years, and the 
Subcommittee on the Cement and 
Concrete Reference Laboratory. Mr 
Litehiser is also a member of Com- 
mittees C-3 on Chemical-Resistant 
Mortars, D-4 on Road and Paving 
Materials, C-9 on Concrete and Con- 
crete Aggregates (secretary for 10 
years), A-1 on Steel, C-13 on Concrete 
Pipe (current chairman), D-18 on 
Soils for Engineering Purposes, and 
C-15 on Manufactured Masonry Units. 
He was a member of the Board of 
Directors from 1956 to 1959, and of the 
Ohio Valley District Council 
1956 to 1959. 


from 


To Percy L. Rogers in recognition of many 
years of constructive support and leadership 
in the work of Committees C-? on Lime and 
C-12 on Mortars for Unit Masonry, and 
especially for numerous researches relating 
to the development of methods of test for the 


efflore scence pole ntial of masonry mortars. 


Percy L. 
Rogers, 
president, re- 
River- 
ton Lime and 
Stone Co.. 
Riverton, Va., 
has been a 
member of 
Committees C-7 
on Lime and C-12 on Mortars for Unit 
masonry for 23 years and a Society mem- 
ber since 1957. 


vice- 


search, 


He is second vice-chair- 
man of Committee C-12 and is on the 
Advisory Committee and chairman of 
Subcommittee II, Research and Meth- 
ods of Test. He is active in many 
subcommittees of the lime committee 
and is currently chairman of Subcom- 
mittee X on Hydraulic Lime. Other 
committee activities include C-1 on 
Cement and C-16 on Thermal Insulating 
Materials. He is also a member of the 
Washington, D. C., District Council. 
For a number of years, Mr. Rogers has 
had primary responsibility for con- 
ducting an extensive research program 
for Committee C-12 relating to meas- 
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urement of efflorescence on brick and 
masonry structures. 


To Anthony M. Schwarz in recognition 
of outstanding service in the development of 
lest methods and processes in Committee 
D-12 on Soaps and Other Detergents. 


Anthony M. 
Schwartz, man- 
ager, Industrial 
Chemical Div., 
Harris Research 
Laboratories, 
Inc., Washing- 
ton, D. C., has 
been a member 
of ASTM and 
of Committee D-12 on Soaps and Other 
1952. In 1960 he 
received the Committee D-12 award in 
recognition of his contributions and 
service in the field of detergents. He 
is a member and past-chairman of D-12 
Subcommittee T-5 on Physical Testing, 
a member of the Advisory Subcom- 
mittee, and chairman of Subcommittee 
G-2 on Nomenclature and Definitions. 


Detergents since 


He is senior co-author of two mono- 
graphs, Surface Active Agents and 
Detergents, which have been widely 
acclaimed as the most authoritative 
and complete texts in the field. 


To Arthur G. Scroggie in 
many years of outstanding contributions and 
support of activities in Committee D-13 on 
Textile Materials. 


recognition of 


Arthur G. 
Scroggie, re- 
search manager, 
Textile Re- 
search Labora- 
tory retired), 
EK. I. du Pont 
de Nemours and 
Co Inc., Ex- 
perimental Sta- 
tion, Wilmington, Del., has been a 
member of ASTM since 1930. He wasa 
member of Committee D-13 on Textile 
Materials for 30 years, was the com- 
mittee’s first vice-chairman, and served 
He was 
also active on Committees D-12 on 
Other Detergents, E-8 
on Nomenclature and Definitions, and 
I-11 on Quality Control of Materials. 
He represents ASTM on ASA Sectional 
Committee L14 on Textile Test Methods, 
L22 on Textiles, and L23 USA Commit- 
tee for ISO Conimittee 38 on Textiles. 
In recognition of his outstanding achieve- 
ments in the field of textile fiber 
utilization he received the ASTM 
Harold DeWitt Smith Award in 1956. 
Dr. Scroggie was a key member of the 
American Group to ISO/TC 38 meetings 
in Europe in 1948, 1951, 1952, 1956 
and 1960. 


on many of its subcommittees. 


Soaps and 
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To Hubert R. Snoke in recognition of long 
and active service on Commitlee D-6 on Bitu 
minous Materials for Roofing, Waterproof- 
fing, and Related Building or Industrial Uses, 
Committee C-17 on Asbestos-Cement Prod- 
ucts, and for administrative service. 


Hubert R. 
Snoke, Chevy 
Chase, Md., 
assistant chief, 
Building Tech- 
nology Div., 
and chief, Floor, 
Roof and Wall 
Covering Sec- 
tion (retired), 
National Bureau of Standards, has been 
a member of ASTM and of Committee 
D-8 on Bituminous Materials for 
Roofing, Waterproofing, and Related 
Building or Industrial Uses since 1929. 
He has been chairman of Committee 
D-8 since 1952 and has served on many 
of its subcommittees. He represents 
Committee D-S in Committees D-6 on 
Paper and Paper Products and E-5 
on Fire Tests of Materials and Con- 
struction. He served as chairman of 
Committee C-17 on Asbestos-Cement 
Products and is now an Honorary 
Member of that committee. Dr. 
Snoke is a member of the Sectional 
Committee on Magnesium Oxychloride 
Cement Flooring ASA Project ASS, 
and is serving on the ASTM Ad- 
ministrative Committee on Simulated 
Service Testing. 


To John W. Whittemore in recognition of 
valued contributions to the work of Com- 
mittee C-15 on Manufactured Masonry 
Units and for administrative support as 


chairman of the committee. 


John W. 
Whittemore, 
dean of 
neering, 


engi- 
Engi- 
neering Experi- 
ment Station, 
Virginia Poly- 
technic Inst., 
Blacksburg, 
Va., has repre- 
sented the Vir- 
ginia Polytechnic Inst. in ASTM since 
1930. He has been active on Com- 
mittees C-3 on Chemical-Resistant 
Mortars, C-12 on Mortars for Unit 
Masonry, and C-15 on Manufactured 
Masonry Units. He was secretary of 
Committee C-15 from 1937 to 1948 
and has been chairman since 1948. 
He also represented the American 
Ceramic Soc. on Committee C-8 on 
tefractories. He has been a member 
of many subcommittees and is serving 
as chairman of Subcommittees I and 
VI of Committee C-15. He was a 
member of the Washington, D. C., 
District Council for four years. 


Annual 


64t 


To Lyman W. Wood in recognition of 
active participation in the work of ASTM 
committees, especially Committee D-7 on 
Wood, and in the ASTM Wood Pole 
Research Program. 


Meeting 


Lyman W. 
Wood, civil 
engineer, U. S. 
Forest Products 
Laboratory, 
Madison, Wis., 
joined ASTM in 
1947 and since 
that time has 
been a member 
of Committee D-7 on Wood, serving 
for two years as vice-chairman. He is 
an active member of Committees E-6 
on Methods of Testing Building Con- 
structions and E-8 on Nomenclature 
and Definitions and represents Com- 
mittee D-7 on Committee E-12 on Ap- 
pearance. Mr. Wood is one of two men 
in charge of the $300,000 ASTM Wood 
Pole Research Program and was a 
co-author of the final technical report, 
published in 1960. He was also a 
member of the Administrative Com- 
mittee on Papers and Publications for 
SIX years. 


To John S. Worth in recognition of sus- 
taining and significant contributions to the 
development of standards, especially in 
Committee A-1 on Steel. 


John S. Worth, 
metallurgical 
engineer, Beth- 
lehem Steel 
Company, Ince., 
Bethlehem, Pa., 
has been a 
member of 
ASTM and of 
Committee A-1 
on Steel since 1941. He was secretary 
of Committee A-1 for four years, and is 
a member of many of its subcommittees. 
He is active in Committees A-5 on 
Corrosion of Iron and Steel; A-10 
on Iron-Chromium, Iron-Chromium- 
Nickel and Related Alloys; and the 
ASTM-ASME Joint Committee on 
Effect of Temperature on the Prop- 
erties of Metals. Mr. Worth is a 
recognized authority in the metal- 
lurgical field and has devoted much 
effort to the field of bolting steels, 
especially for sub-normal and elevated 
temperature service. 
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Medals and Awards 


Research in Engineering 
Materials 


CHARLES B. DUDLEY MEDAL 


This medal was established by voluntary 
subse riplions from the members as a means 
of stimulating research in materials and of 
recognizing meritorious contribution to its 
publications, at the same time commemorat- 
ing the Sirst preside nt of the Society whose 
inspiring leadership has had a_ profound 


influence on its development. 


@ 1961 award to G. B. Espey, M. H. 
Jones, and W. F. Brown for their paper, 
‘The Sharp Edge Notch Tensile Strength 
of Several High Strength Steel Sheet 
Alloys,” which was presented at the 
Society's 62nd Annual Meeting in Atlantic 
City, N. J., and subsequently published in 
the ASTM Proceedings, Vol. 59 (1959). 


George B. Es- 
pey received his 
B.S. degree from 
Grove City Col- 
lege in 1939 and 
his M.S. degree 
in metallurgical 
engineer- 
ing from Case 
Institut of 
Technology in 1941. He remained at 
Case Institute for several vears as a 
extended his 
graduate thesis under the sponsorship 
of the Frankford Arsenal. In 1943 
he was a tool specialist for the Shell 
and Bomb Forging Committee of The 
American Society of Mechanical Engi- 
From 1943 to 1946, Mr. Espey 
was a senior research engineer, Case 
Institute, and between 1946 and 1953 
laboratory director, Metals 
Research Associates, Ine. He joined 
the National Aeronautics and Space 
Administration in 1953 to aid in the 
development and fabrication of brittle 
dispersions and nuclear fuel elements; 
in 1958 he was appointed to his present 


research assistant and 


neers, 


he was 


position as research engineer, Strength 
of Materials Branch, where attentions 
center on materials for such applications 
as rocket casings, supersonic aircraft, 
and spacecraft. He has been author of 
numerous scientific reports, and received 
formal commendation from the war- 
time chiefs of the U. 8S. Office of Sci- 
entific Research and Development for 
work on high-strength aluminum alloys. 
He is a member of the American Society 
for Metals and Sigma Xi. 


570 


Melvin H. 
Jones, a native 
of Cleveland, 
Ohio, attended 
Case Institute 
of Technology. 
In 1941 he was 
associated with 
the Metals Re- 
search 
Institute, as a 
assistant on research programs including 


Labora- 
tory, Case research 
development of steel cartridge cases, 
formability of aluminum aircraft alloys, 
and evaluation of secondary aluminum 
He joined the Lewis 
Research Center, National Aeronautics 
and Space Administration, in 1948, 
and has been in his present position of 
research engineer, Strength of Materials 
Branch, since 1959. 

Mr. Jones’s research efforts at NASA 
have been in the areas of tensile prop- 
erties of heat-resistant 


casting alloys. 


alloys, 
and rupture behavior as influenced by 


creep 


high stress concentrations, and evalu- 
ation of high-strength sheet alloys 
with sharp-edge-notch tensile strength. 

He has been coauthor of a number of 
papers concerning metal flow and 
fracture. He is a member of the 
American Society for Metals and the 
Society for Experimental Stress Anal- 
Vsis, 


William F. 

Brown, a native 

of Lakewood, 

Ohio, attended 

undergraduate 

and graduate 

school at Case 

Institute of 

Technology — in 

the Department 

of Metallurgical Engineering from 1941 

to 1946. He was a research assistant, 

Metallurgical Engineering tesearch 

Laboratory, Case Institute, for three 

years. In 1948 he joined the Lewis 

fesearch Center, National Aeronautics 

and Space Administration, as a research 

metallurgist in the Materials and 

Thermodynamics Div.; in 1959 he was 

appointed to his present position as 
chief, Strength and Materials Branch. 

Mr. Brown has specialized in the 

flow and fracture of metals as influenced 

by loading conditions and metallurgical 

factors and has published approximately 


50 papers in these fields. Most recently 
he has been interested in the influence 
of high stress concentrations on the 
properties of high-strength sheet alloys 
at cryogenic and moderately elevated 
temperatures. 

Mr. Brown has been a member of 
ASTM since 1°49. He is a member 
of the Panel on Structural Materials for 
Aircraft and Missiles of the ASTM- 
ASME Joint Committee on Effect of 
Temperature on Properties of Metals, 
and a member of the ASTM Special 
Committee on Fracture 
High Strength Materials. 

Activities outside of ASTM. include 
chairman, Brittle Fracture 
mittee, and member of the Properties of 
Metals Committee of The American 
Society of Mechanical Engineers; mem- 
ber of the NASA Special Committee 
on Materials Research for Supersonic 
Transports; Sigma Xi; and an associate 
member of the British Institute of 
Metals. He is also consulting editor to 
Syracuse University of Air 
Materials Application Handbook, and 
technical program consultant to the 
U.S. Office of Ordnance Research. 


Testing of 


Subcom- 


WW e€apons 


Testing of Soils 


C. A. HOGENTOGLER 
AWARD 


This award was established by Com- 
mittee D-18 on Soils to commemorate its 
first chairman, to be given to authors of out- 
standing papers on soils presented at a 
meeting of the Society. 


@ 1961 award to Carl B. Crawford for his 
paper, “The Influence of Rate of Strain on 
Effective Stresses in Sensitive Clay,” 
which was presented at the Society’s 62nd 
Annual Meeting in Atlantic Citv, N. J., 
and appears in the Society’s publication 
STP 254. 


Carl B. Craw- 
ford, a na- 
tive of Canada, 
received his 
B.S. degree in 
civilengineering 
from Queen’s 

University in 

1949, and _ his 

M.S. degree in 
civil engineering from Northwestern 
University in 1950. In 1956 and 1957 
he studied at the Imperial College of 
the University of London. 

Mr. Crawford represents the National 
Research Council of Canada on ASTM 
Committee D-18 on Soils for Engi- 
neering Purposes and is first vice- 
chairman of the committee; he is 
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chairman of Subcommittee R on Re- 
search, and a member of R-2 on Sam- 
pling and Related Field Testing for 
Soil Investigation. He is a member of 
the Engineering Institute of Canada 
and the 
Ontario. 


Professional Engineers of 


Corrosion Research 
and Tests 


SAM TOUR AWARD 


The purpose of this award is to encourage 
research on the improvement and evaluation 
of corrosion testing methods and to stimulate 
the preparation of technical papers in this 

, 

Ju d 


@ 1961 award to A. Kenneth Graham and 
H. L. Pinkerton for their paper, ‘“‘Stand- 
ardizing the Preparation ot Kleetro- 
deposits on Test Panels for Corrosion 
Testing,’ which was published in the 
ASTM Proceedings. Vol. 59 (1959). 


A. Kenneth 
Graham is a 
native of Phila- 
delphia, Pa. He 
received his B.S. 
degree in 1919, 
Ch.E. degree in 
1923, M.S. de- 
gree in 1924, 
and Ph.D. de- 
gree in electrochemistry in 1927 from 
the University of Pennsylvania, where 
he taught 
engineering for 14 vears. He served as 
consultant to the War Production 
Board and the Manhattan Project 
during World War II. Dr. Graham 


has been president of Graham, Savage 


chemistry and chemical 


& Associates, Inc. since it was formed 
in 1944. 

Dr. Graham has been a member of 
ASTM and of Committee B-8~ on 
Klectro-deposited Metallic Coatings and 
Related 1941, and is 
active on many subcommittees of B-S8. 
He has technical 
articles and served as editor-in-chief of 
the Electroplating Engineering Hand- 
book. 
member and past-executive secretary 
of the American Electroplaters’ Society. 
He was a three-time winner of the 
Society’s Gold Medal for technical 
publications and a recipient of the 
AES Scientific Award and the Second 
William Blum Lecture. His other 
Society affiliations include the American 
Chemical Society, the American Elec- 
troplater’s Society, the Electrochemical 
Society, American Institute of Chemical 
Engineers, Institute of Metal Finishing, 
and Association of Consulting Chemists 
and Chemical Engineers. 


July 1961 


Finishes since 


published many 


He holds several patents and is a 


Henry L. Pink- 
erton is a na- 
tive of Dayton, 
Ohio ands re- 
ceived his M.S. 
degree in chem- 
ical engineering 
from the Uni- 
versity of Penn- 
sylvania in 
1932. He was affiliated with the 
Philco Corp. for a number of years as a 
plating engineer and was later in charge 
of metal finishing. For several years 
during World War II, Mr. Pinkerton 
director for the New 
England Lime Company’s magnesium 
plant. Since 1944 he has been as- 
sociated with Graham, Savage & As- 
sociates as a chemical engineer. 

Mr. Pinkerton has published a 
number of technical articles and served 
as assistant editor of the Electroplating 
Engineering Handbook. He is a licensed 
professional engineer in Pennsylvania. 
He is a member of the Electrochemical 
Society, the American Electroplater’s 
Society, Tau Beta Pi, Alpha Chi 
Sigma, Sigma Xi, and Delta Chi. 


was research 


Concrete and Its 
Aggregates 


SANFORD E. THOMPSON 
AWARD 


This award was established by Committee 
C-9 on Concrete and Concrete Aggregates to 
commemorate its first chairman, to be given 
fo authors of papers of outstanding merit in 
that field, to stimulate research and extension 
of k nowledae E 


efforts. 


and to recoqnize meritorious 


@ 1961 award to L. Pepper and Bryant 
Mather for their paper, “Effectiveness of 
Mineral Admixtures in Preventing Ex- 
cessive Expansion of Concrete Due to 
Alkali-Aggregate Reaction,’’ which was 
presented at the 62nd Annual Meeting of 
the Society in Atlantic City, N. J., and 
subsequently published in the ASTM 
Proceedings, Vol. 59 (1959). 


Leonard Pepper, a native of New 
York City, received his degree in 
chemical engineering from the College 
of the City of New York in 1940. He 
was metal inspector, Heat Treating 
Department, New York Ordnance Dist- 
rict in 1941 and 1942; then roving engi- 
neer, Signal Corps Equipment, Philadel- 
phia Signal Corps District for five years. 
In 1947 he joined the Waterways 
Experiment Station as a chemist and 
has been chief of the Chemistry Section 
since 1951. 

Mr. Pepper is a consulting member of 
ASTM Subcommittee III on Specifi- 


Annual 
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cations and Test Methods of Committee 
C-9 on Concrete and Concrete Ag- 
gregates. 

The Waterways Experiment Station 
has published a number of Mr. Pepper’s 
technical reports and memoranda in- 
cluding ‘Use of Expoxy Resin,” ‘“‘Sta- 
tistical Studies of Curing Compounds,” 
“Plastic Waterstop Testing,” ‘Deter- 
mination of SO, in Soils,” “Heat Studies 
of Portland and Natural Cements,” and 
‘“‘Alkali-Aggregate Reaction.” 


Meeting 


Bryant Mather, 
a native of 
Baltimore, Md., 
was graduated 
from Baltimore 
City College in 
1934, and re- 
ceived an A.B. 
in geology from 
the Johns Hop- 
kins University in 1936. He was a 
graduate student in geology from 1936 
to 1938 and from 1940 to 1941 at the 
Johns Hopkins University. He also 
did graduate work in economics at the 
American University in 1938 and 1939. 

He was assistant curator in charge of 
mineralogy at the Chicago Museum of 
Natural History from 1939 to 1941 
and has been associated with concrete 
research for the Corps of Engineers 
since 1941, first as a geologist, and 
later as a civil engineer. 

Mr. Mather has been a member of 
ASTM since 1944, of Committee C-9 
on Concrete and Concrete Aggregates 
since 1946, and of Committee C-1 on 
Cement since 1954. He has been chair- 
man of Subcommittees I1-b on Chemical 
Yeactions and III-h on Admixtures of 
Committee C-9 and has been secretary 
of the main committee since 1951. 
He is a member of a number of sub- 
committees and working committees 
of Committees C-9 and C-1 and was a 
member of the Committee C-1 Sponsor- 
ing Committee on Blended Cements. 

From 1953 to 1957 he was a member 
of the ASTM Dudley Medal Committee 
and is a member of the Society’s Long- 
Range Planning Committee on Tech- 
nical Committee Activities, and of the 
Southeast District Council. He re- 
ceived the ASTM Award of Merit in 
1959. 

Mr. Mather is a member of the 
American Concrete Inst., serving on its 
Board of Direction, a number of its 
technical committees, and its Technical 
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Activities Committee, of which he was 
formerly chairman. He is also a mem- 
ber of several committees of the High- 
way Research Board.” His other mem- 
berships include the American Institute 
of Mining, Metallurgical and Petroleum 
Engineers, the Meteoritical Society, 
the U. 8S. Committee on Large Dams 
the Mississippi Geological Society, and 
the Mississippi Academy of Sciences. 
He has been author or coauthor of 
numberous technical papers. 


Test Methods and 
Apparatus 


RICHARD L. TEMPLIN 
AWARD 


T he purpose of this award is to stimulate 
research in the development of testing meth- 
ods and apparatus, to encourage the presenta- 
tion to the Society of papers desc ribing new 
and useful testing procedures and apparatus, 
and to recognize meritorious efforts of this 


kind 


@ 1961 award to E. A. Neppiras for his 
paper, “Techniques and Equipment for 
Fatigue Testing at Very High Fre- 
published in the 1959 ASTM 


Proceedings. 


quencies,” 


E. A. Neppiras, 

a resident of 

Reigate, Surrey, 

England, is the 

first overseas 

author to receive 

an ASTM award. 

He was a Royal 

Scholar at the 

Imperial College, 

London, and was graduated with honors 
in physics in 1940. He is an associate 
of the Royal College of Science. From 
1947 until recently he was employed as 
senior physicist at Mullard Research 
Laboratories, Salfords, Surrey, England. 
He is now chief ultrasonic physicist at 
Mullard Equipment Ltd. 

Mr. Neppiras has done much pioneer 
research in the field of high-energy ul- 
trasonics. He is the author of many 
scientific papers in this field, published 
in British scientific journals. 


“When we can all take our 
| minds off the struggle for a plentiful 
material existence, we shall then 
be able to look to the nobler ends 
| which are within man’s capacity 


| 


and which must be his destiny.” 
A. A. BaTEs 


(See p.555) 


1 ansseeee 


aie 
oe! 


MaRrSHALL Accepts TooTHSOME AWARD 


At the height of the Awards Luncheon, toastmaster R. T. Kropf (left) pauses to recog- 


nize the nonstop activities of Executive Secretary T 


successful Annual Meeting. Ostensibly 


conferred by 


. A. Marshall, Jr., in behalf of a 
“Committee Z-99 on Useless 


Functions,” the award was a tube of food-impregnated toothpaste for people with no 


time to eat between brushings. 
heavy demand for reprints, was as follows: 


Mr. Marshall’s response, for which there is already a 


I’m not allowed to run the train or see how fast t’ will go, 
I ain’t allowed to let off steam or make the whistle blow, 


I cannot exercise control or even ring the bell 


But let the damn thing jump the track and see who catches hell!’ 


Three Authors Cited for Effective 
Presentations 


Ir IS EXPECTED that any 
ability or training or 
both, should be able to communicate 
his thoughts to his fellows through 
effective presentation of the spoken 
word, as well as the written. Apart 
from maintaining the technical quality 
of all papers presented at 
of the Society, the 


Committee on 


scientist, by 


meetings 
Administrative 
Papers and Publica- 
tions is interested in improving. the 
value of the technical 
improving the character of presenta- 
tion of technical papers. 


sessions by 


To foster improved communication 
and to make our technical sessions 
more interesting and thus more use- 
ful, each author is graded on the quality 
of his presentation. This procedure 
has been followed for the past SIX vears 
and has proved very successful. te- 
porters were assigned this task at the 
1960 Annual Meeting. upon 
their reports, the three outstanding 


Based 


J. H. WestBRooK 


. F. BRANDENBURG 


pre sentations for 1960 have been se- 
lected, and the following three authors 
are cited: 


W. H. Johnson, formerly with Bat- 
telle Memorial Inst., now technical 
director of the Centrifugal Casting 
Div., Shenango Furnace Co.., Dover, 
Ohio. for presentation of the pape! 
on ‘Mechanical and Physical Prop- 
erties of Five Copper-Base Alloys,” 
by Messrs. Johnson and J. G. Kura. 

H. Westbrook, General Electric 

Co. Research Laboratory, Schenec- 
tady, N. Y., for presentation of his 
paper on “An Improved Miecro- 
hardness Tester for High-Tempera- 
ture Use.”’ 
. F. Brandenburg, Allison Div., 
eral Motors Corp., for presentation 
of his paper on ‘‘Present Methods of 
Metallographic Specimen Prepara- 
tion for Retention and Identifica- 
tion of Inclusions in Steel.” 


Cren- 


W. H. JOHNSON 
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ASTM Student Prize Memberships 


For several years now, 
many of the district councils of ASTM 
have awarded prize memberships to 
students at colleges and universities in 
their districts. Also, the Board of 
Directors has, in the past few years, 
granted similar awards in areas outside 
established districts. Why are 
awards given? 


these 
\re they serving their 
purpose? 

The awards have a threefold purpose. 
First, they are granted to recognize 
the achievement of students in en- 
gineering and science who have shown 
superior scholastic ability and demon- 
strated interest in engineering materials 
and their evaluation. Secondly, by 
bringing these outstanding young men 
into the Society, it is hoped that they 
and the Society will mutually benefit. 
The student gains from his contact 
with the members of the Society an 
appreciation of the world of materials 
evaluation, materials research, and 
standardization. For its part, the 
Society gains an influx of new blood, 
of bright students sincerely 
interested in materials, who, as they 
mature and move into industry, educa- 


young 


tion, and government, will have an 
appreciation of the work of the Society. 
The third objective, and by no means 
the least, is to maintain a valuable 
channel of communication between the 
Society and the academic world. 

Are these objectives being met? The 
following brief excerpts from the many 
hurdreds of letters received from the 
fac ulty members of the 
and from the students spea 

] 


seives: 


various schools 


k for them- 


. These Student Prize Awards are 
always coveted and appret iated by the 
students who receive them and also by 
those of us on the engineering faculty 


MERLE C. Nut! 
Associate Professor ol Engineering 
Arizona State University 


On behalf of the 
Engineering faculty, I wish to thank you 
and the officers of ASTM for making 
these student membe rships available to 
our students. I trust that it will serve to 


( ‘ollege of 


increase student interest in the Society 


Marion L. Smitu 
Associate Dean 
The Ohio State University 


.. May I express to your Society the 
appreciation of the University for these 
new awards, which we hope will be of 
real value in academic 
achievement on the part of our engineering 
students in this area . ‘ 

H. H. SAUNDERSON 
President 
The University of Manitoba 


stimulating 
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Lee P. Thompson, dean of engineering, Arizona State University, presents ASTM Student Award cer- 
tificates to Carl Suter, Richard Green, Fred Ayer, Robert Bankwitz, John Lee, Carroll Hopkins, and 


Donald Autore. 


‘“.,. They appreciate very much this 
honor which has been given to them and 
they have asked me to thank you and the 
Western New York—Ontario District for 
this honor which has been bestowed 
upon them. I know that these young 
people will gain a great deal professionally 
by this early association with ASTM ... .’ 

R. M. CAMPBELL 
Chairman of Department 
State University of New York 


...As winner of a complimentary 
Student Membership Award, I wish to 
express my sincere appreciation and 
gratitude to those responsible for this 
award. I look forward to a continuing 
membership in your Society, hoping, at 
some future time, I may be of some small 
service to it. + 

Henry N. EpAMURA 
Toronto, Ontario 


High-Limit Accidental Death 
and Dismemberment Coverage 
Added to ASTM Group 
Insurance Program 


A NEW PLAN of high- 
limit accident insurance covering death, 
dismemberment, and permanent. total 
disability was recently approved by 
the Society’s Board of Directors as an 
addition to the ASTM Group Insurance 
Program. 

This new plan will offer coverage to 
a maximum of $200,000 in units of 
$25,000 at an annual cost of 90 cents 
per $1000 for members under 70. The 
cost for members over 70 will be $1.35 
per $1000, with maximum coverage. of 
$100,000. Coverage up to $25,000 will 
also be available to spouses of members. 


I would like to thank you and the 
members of your Society for making the 
recent ASTM Student Membership Prize 
Award possible.... I do feel that this 
award has brought me in contact with a 
society that will be an asset and service to 
me 

Joun R. Porrer 
Syracuse, N. Y. 

‘“...1 thank you very much for your 
letter of March 15. I am deeply honored 
to receive a complimentary student 
membership in ASTM. I am sure that a 
membership in the Society will be very 
helpful to my studies and future career.”’ 

Tu-LunG WENG 
University Park, Pa. 

The Society is encouraged by such 
response to feel that the Student Mem- 
bership Award Program has value and 
should be continued. 


During the charter enrollment period 
of 90 days, which ends Aug. 8, all 
members and their spouses under age 
75 may apply. 

There will be no health requirements 
for coverage of $100,000 or less. 

The new plan covers accidents around 
the clock, including accidents at home, 
at work, and on vacation, and is not 
confined merely to travel. Coverage 
is written by the Continental Casualty 
Co., which underwrites the other plans 
in the program. 

A brochure containing full details of 
this new coverage was mailed to mem- 
bers in May. Questions regarding 
the coverage should be addressed to 
Administrator, ASTM Group _ Insur- 
ance Program, 1120 Connecticut Avenue 
N. W., Suite 920, Washington 6, D. C., 
rather than to Society Headquarters. 
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“‘Our government is committed to a policy of providing technical 
assistance to other countries, and particularly to what are called ‘under- 
developed’ countries.... Through its work on standards, the ASTM 
has made a unique contribution to the ability of this country to lend 


|such| assistance. . .”’ 


F. L. LaQue 
1960 Presidents’ Address 


Uruguay Meeting Sets Goals for 


Latin American Standardization 


A PROGRAM of stand- 


ardization to meet Latin 
American needs in ten important fields 
was developed during a meeting of the 
Pan American Standards Committee, 
held April 24-27, in Montevideo, 


Uruguay. The program, which grew 


spec ink 


out of a reorganization meeting of the 
Pan American Standards Committee 
was attended by 33 delegates represent- 
ing Argentina, Brazil, Chile, Colombia, 
Peru, the United States, Uruguay, and 
Venezuela. 

In addition to more general projects 
on fundamental 
version factors, the following ten types 


standards and = con- 


of materials were selected for standard 
ization projects during the coming thi 


years 


@ iron and steel products 

@ construction materials 

@ electrical materials 

@ automotive and railroad materials 
@ textile fibers 

@ sugar and alcohol 

s vegetable and animal fats and oils 
@ leather and tanning materials 

@ canned foods 

* 


solid and liquid fuels 


Marshall Urges U. S. Industry Support 


Preparation of technical standards 
by PASC will be undertaken at once 
through technical committees which 

together the outstanding 
scientists, and technologists 
of the different countries, experts in the 
products and materials for which stand- 
ards are sought. Standards of ASTM, 
SAE, and other North American organ- 
izations are widely used in Latin 
(America. It is expected that many of 
these will be adapted to Latin American 
ASTM =Executive Secretary 
Marshall, a member of the U.S. delega- 
tion, stated that the successof the PASC 
operation will depend on active participa- 
tion by the industries that will benefit 
from the standardization activities. 
American firms doing business in Latin 


will bring 


engineers, 


needs. 
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(America, he said, must give generous 
technical and financial support to the 
workof the PASC through their branches 
and representatives in the different Latin 
\merican countries. He suggested also 
that such firms should support and 
their 
representatives in the activities of the 


encourage the participation of 


national standards organizations of the 
countries in which they operate. 


PASC Reorganized for Action 


In its reorganization, the PASC 
adopted a new constitution to provide 
for more effective implementation of 
its activities. Alberto Sinay Neves of 
Electric, S.  A., and past 
president of the Brazilian Standards 


General 


Association (ABNT) was elected presi- 
dent. John R. Townsend, head of the 
U. S. delegation, was elected  vice- 
president; and Senora Ing. 
Ghirelli de Ciaburri, director-general 
of the Argentine National Standards 
Organization IRAM), was. elected 
to serve as provisional general secretary 
until circumstances permit the em- 
ployment of a permanent general 
The facilities of IRAM will 
be made available for the work of the 
PASC, although Rio de Janeiro was 
temporary headquarters 
pending receipt of the necessary funds 
to establish a permanent headquarters. 
Paulo Sd, director of the Brazilian 
Standards Association (ABNT), was 


Beatrz 


secretary. 


selected as 


‘~~ 


Tue UNitep States DELEGATION TO THE PASC MEETING IN MontTEVIDEO. 


(Standing, left to right) A. T. McPherson, associate director, National Bureau of Standards; R. L. Kessler, 

chief engineer, Chrysler Argentina, S. A.; H. A. Hunnicutt, technical representative for Brazil of The 

International Nickel Co., Inc.; and B. J. Smith, chief engineer, Ford Motor Argentina, S. A. (Seated, 

left to right) T. A. Marshall, Jr., executive secretary, ASTM; J. R. Townsend, head of the delegation, 

special assistant, Department of Defense Research and Engineering; and Vice-Admiral G. F. Hussey, 

Jr., USN retired, managing director and secretary of the American Standards Assn., which represents 
the United States in PASC. 
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Dr. Neves, new PASC president, exchanges ideas 
with Senora de Ciaburri on operating details of 
the reorganized committee. 


made honorary president for life in 
recognition of his long 
in Pan 


tivities. 


participation 
American standardization ac- 


financial and 
\merican in- 
dustries having Latin American plants 
and branches was also stressed by Dr. 


The need for active 
technical support from 


Townsend. He said that such firms 
will benefit from PASC standardization 
activities and that generous support 
should be given to the standards bodies, 
both U.S. and Latin American, engaged 
in the PASC reorganization. Dr. 
Townsend, a past-president of ASTM, 
is president of the American Standards 
Assn., which United 
States in PASC, 


represents the 


Executive Secretary Briefed by 
ASTM Members in Sao Paulo 


En route to the meeting in Mon- 
tevideo, Mr. Marshall met with a 
dozen Society members for an informal 
dinner at the Automovel Club in Sao 
Paulo, Brazil, on April 22. During 
the dinner, Mr. Marshall had an op- 
portunity to 


discuss the general 


Dr. Townsend (facing camera) discusses progress 

of the PASC meeting with Carlos Hoerning, 

director of INDICTECNOR, the Chilean standards 
organization. 


problems of standardization in Brazil 
and how ASTM could assist. Those 
present included: Horace A. Hunnicutt, 
The International Nickel Co. repre- 
sentative in Sao Paulo; W. M. 
Mazaraki, Plasticos Plavinil S. <A.; 
Eng. V. F, B. de Mello, Geotécnica 
S. A.; Eng. R. Gomido, Indtstrias 
Quimicas Electrocloro S$. A.; Eng. A. A. 


Arantes and Enga. Alice Kosuta of the 
Instituto de Pesquizas Tecnoldégicas; 
Eng. M. A. Amorim, Termomecdnica 
Sdio Paulo 8. A.; Eng. Jayme Bulcao, 
Companhia Sidertirgica Nacional; Dave 
Langlands, Willys Overland do Brasil 
S. A.; Eng. A. Schmidt, Ford Motor do 
Brasil; Eng. Hans Luber Westfallen, 
E:xploracéo de Petréleo “Unido” Ltda.; 
and Eng. Antonio Luiz Salgueiro, Aco 
Solar-Ferragens 8. A. 

Of special interest was the growth 
of the automobile industry in Brazil 
and the necessity for the development 
of more and better standards, particu- 
larly in non-ferrous metals. 


Three members of the United States delegation 
during a visit to one of the major plants of las 
Usinas Electricas y los Telefonas del Estado. 


Tue DINNER Group aT SAo Pavu.o, Prior To THE PASC Meretine in MONTEVIDEO. 
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TECHNICAL COMMITTEE NOTES 


Packaging 


Committee D-10, under its new title 
of “Packaging,” is now on the threshold 
of broader service to the packaging 
industry following some 47 years of 
service under the title of “Shipping Con- 
tainers.”’ 
considered by the committee as possible 
areas of work include test methods for 
shelf-size packages including bags, per- 
meability of packages, tests for large 
containers under shelf and racking 
loads, the nonskid properties of fiber- 
board containers, tests for metal fas- 
teners in wooden boxes, and impact and 
other tests for carloading and bracing. 

The development of test methods for 
tapes used in packaging has begun. A 
test in which taped boxes are inflated to 
failure and two tape holding-power tests 
are being investigated by ten labora- 
tories. 

Data from an exploratory study of a 
method to test creep properties of 
package cushioning materials were pre- 
sented. Following a discussion of test 
temperatures and humidities to be in- 
cluded, a working draft of the method 
was accepted for interlaboratory study. 
Test samples are being prepared for 
distribution to cooperating laboratories. 

The third interlaboratory study of 
the draft method used to evaluate the 
compatability of packaging material 
with the packaging product was re- 
ported. Considerable variation indi- 
cated that further refinement of this 
method is in order, and members of the 
Advisory Committee on Corrosion have 
been asked to review this work. 

The subcommittee on the revolving 
drum test (Method 782) will sponsor 
an interlaboratory test to determine 
whether all drums in use rank the de- 
struction of prepared standard boxes in 
the same order in spite of their many 
variations. Upon completion of this 
study, if the results are satisfactory, the 
data will be submitted to the permanent 
ASTM research report file. The incline 
impact test subcommittee is in the proc- 
ess of standardizing existing test ma- 
chines. Specific points of investiga- 
tion are velocity measurement, dolly sur- 
faces, backstop perpendicularity and 
rigidity, and floor mountings. The rec- 
ommended practice to assist in pre- 
dicting the dead load storage life of 
corrugated and solid fiberboard boxes is 
being prepared for presentation to the 
Society 


The several projects being 


A number of persons interested in 
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high-frequency vibration testing of 
packages met to discuss the develop- 
ment of a vibration damping test for 
interior packaging materials. A task 
group on this subject has been formed, 
and all interested persons are urged to 
write Jack C. Lewis, senior supervisor, 
Boeing Airplane Co., Transport Div., 
Box 707, Renton, Wash. 


Ceramics for Electronics 


The Subcommittee on Nonmagnetic 
Materials of Committee C-25 has com- 
pleted work on the determination of the 
complex dielectric constant of non- 
metallic magnetic materials at micro- 
wave frequencies. Methods for meas- 
uring ferrimagnetic resonance linewidth 
and gyromagnetic ratio of nonmetallic 
magnetic materials, magnetization of 
method for 
measuring coincident current of ferrite 
memory cores are being investigated. 

Members of the committee contri- 
buted to a symposium on tension testing 
sponsored by the American Ceramic 
Society in Toronto April 26. 


these materials, and a 


Promising 


approaches will be used to develop a 
standard tension test for 
materials. A compressive test is being 
studied to determine its value for testing 
the materials covered by the committee. 
Much interest in composites such as 


ceramic 


ceramic coatings on metals and ceramics 
impregnated with metals, has been ex- 
pressed and possible test methods for 
these materials will be explored. Process 
control and electrical test methods for 
ferroelectrics and tests for their raw 
materials are being studied. The basic 
properties of semiconductors are being 
reviewed for possible standards, and 
possible areas of work on the problem 
of electroding and the properties of thin 
films are being investigated. 


Nuclear Magnetic Resonance 


The Society has recently undertaken 
work in the area of nuclear magnetic 
(NMR) in a_ new = sub- 
committee of Committee E-13 on 
Absorption Spectroscopy. Much inter- 
est in this relatively new technique’ has 
been evident. Early use of NMR 
methods was largely in research, partly 


resonance 


because of the newness of the technique 
and partly because of the availability of 
only quite expensive and bulky appara- 
tus. With more compact and less ex- 
pensive apparatus now being made 
available, however, it is probable that 
wider use will be made of this technique. 


ASTM MEETINGS 


Date Group 
Aug. 15-18 
Petroleum Wax 


Aug. 19 Joint Committee on 


Joint ASTM-TAPPI Committee on 


Leather, and 


Place 

Montreal, P. Q. 
Queen Elizabeth 
Washington, D. C 


Physical Testing Committee of 


International Union 


Chemists 
Sept. 5-6 ‘committee D-23 on 
Sept. 11-12 
Enamel 
Se pt 24-28 


Sept. 27-28 


Cellulose and 
Cellulose Derivatives 
‘ommittee C-22 on Porcelain 


‘ommittee D-2 on Petroleum Prod- 
ucts and Lubricants 
‘ommittee C-21 on Ceramic White- 


of Leather 


Chicago, II]. 


Cleveland, Ohio 
(Sheraton-Cleveland 

Detroit, Mich. 
(Statler 

Bedford Springs, Pa 


wares and Related Products 


Feb. 5-9 Committee Week 


June 24-29 Annual Meeting 
Sept. 30-Oct.5 Pacific Area Meeting 
Feb. 4-8 Committee Week 


June 23-28 Annual Meeting 


Dallas, Tex. 
(Statler-Hilton 

New York, N. Y. 
(Statler ) 

Los Angeles, Calif. 
(Statler-Hilton 


Montreal, P. Q. 
(Queen Elizabeth 
Atlantic City, N. J. 
(Chalfonte-Haddon Hall) 
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TECHNICAL COMMITTEE OFFICERS 


ComMiITree D-4 on Roap AND PaviNG MATERIALS 


Left to right, standing: J. E. Gray, second vice-chairman, National Crushed Stone Assn., Inc.; J. L. 

Wilks, third vice-chairman, Emulsified Asphalt Refining Co.; D. W. Lewis, membership secretary, Na- 

tional Slag Assn.; seated: R. E. Bollen, chairman; A. B. Cornthwaite, past-chairman, Virginia 

Department of Highways; B. F. Kallas, general secretary, The Asphalt Inst.; missing: W. H. Goetz 
first vice-chairman, Purdue University. 


ComMITTEE C-15 oN MANUFACTURED Masonry UNItTs 


Left to right: J. W. Whittemore, chairman, Virginia Polytechnic Inst.; J. A. Lee, second vice-chairman, 

Southern Brick and Tile Manufacturers Assn., Inc.; M. H. Allen, secretary, Structural Clay Products 

Research Foundation; missing: P. M. Woodworth, first vice-chairman, The Waylite Co.; H. T. Toennies, 
membership secretary, National Concrete Masonry Assn. 


CommITTEE E-18 oN SENSORY EVALUATION OF MATERIALS AND PRODUCTS 


Left to right: Amos Turk, chairman, consultant; Mavis B. Carroll, secretary, General Foods Corp.; 
missing: H. L. Stier, vice-chairman, National Canners’ Assn. 
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International Conference 
on Spectroscopy 


WITH THE main purpose 
to promote interdisciplinary exchange 
across geographical boundaries, an In- 
ternational Conference on Spectroscopy 
will be held June 18-22, 1962, at the 
University of Maryland. The technical 
program will include X-ray, infrared, 
nuclear magnetic resonance, electron 
paramagnetic microwave, 
astrophysical, and mass spectroscopy 
as well as education in spectroscopy. 

Deadline for titles and up to 300-word 
abstracts of papers to be submitted is 
Dec. 1, 1961. These and requests for 
more information should be addressed 
to: F. Scribner, chairman, Interna- 
tional Spectroscopy Conference, Na- 
tional Bureau of Standards, Washington 
25, D. C. Sponsor of the Conference 
is the Society for Applied Spectroscopy. 


resonance, 


NSF Study Shows Growth of 
R&D on Nation’s Campuses 


Atmost 70,000 or the 
scientists and engineers at U. 8S. col- 
leges and universities during 1958—44 
per cent of the total—were engaged in 
research and development, a_ recent 
National Science 
shows. 


Foundation survey 
These scientists and engineers 
in the life 
sciences, 47 per cent; physical sciences, 
26 per cent; engineering sciences, 17 
per cent; and social sciences, 10 per 
cent. 

These findings are announced in 
Reviews of Data on Research & Develop- 
ment, No. 27, “Scientists and Engineers 
Engaged in Research and Development 
in Colleges and Universities, 1958,” 
released May 25. 

Between 1954 and 1958, separately 
budgeted or ‘“‘earmarked”’ expenditures 
for research and development in the 
natural and social sciences in colleges 
and universities increased from $410 
million to $736 million. The growth 
of these expenditures necessitated an 
increase in the number of scientists and 
engineers engaged in research and 
development. 

To meet the need for additional 
manpower, universities have apparently 
allocated more faculty time rather than 
increase the number of faculty engaged 
in R&D. The number of faculty en- 
gaged in R&D rose by only 3 per cent 
from 1954 to 1958, while the number 
of faculty members engaged full-time 
in R&D rose from about 7000 to 10,400. 
Of the faculty engaged in R&D, 32 per 
cent were engaged full-time in 1958 
compared to 22 per cent in 1954. 

Conducted for the National Science 
Foundation by the Department of 
Health, Education, and Welfare, Office 


were employed as follows: 
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of Education, the survey obtained data 
by means of questionnaires mailed to 
1916 independent and autonomous 
institutions of higher education in the 
United States. 


Copies of the publication may be 
obtained from the Superintendent of 
Documents, U. 8S. Government Printing 
Office, Washington 25, D. C. for 10 
cents. 


NEW ASTM PUBLICATIONS 


1961 List of ASTM Publications 
Now Available 


The 62-page list of ASTM publications 
for 1961 is now available. This list, 
which has been mailed to all members, 
describes the manuals, 
compila- 


symposiums, 
special publications, indexes, 
tion of standards, charts, reference 
photographs, and reports published by 
the Society through the years. More 
than 300 items are fully described, 40 
of which are 
listed 

The publications are arranged con- 
veniently by title and subject. A 
blank s included. 
The list may be obtained free for the 
asking from Society Headquarters. 


new and not previously 


convenient order 


Symposium on Current Research 
on Motor Gasoline Which May 
Affect Future Specifications 


STP 298, 109 pages, hard cover, 
price $3.00, to members $2.40. 


THIS COMPREHENSIV! 
symposium volume presents an up-to- 
date picture of trends in the charac- 
teristics and properties of motor gasoline 
which may be _ reflected in future 
specifications. 

The objectives of this symposium, 
held last February under the sponsor- 
ship of the gasoline committee of 
Committee D-2 on Petroleum Products 
and Lubricants, (1) to identify 
those product quality areas in which 
development is active, (2 


were: 


to indicate 


requirements for improved (or new) 
referee and developmental procedures, 
(3) to point out areas wherein product 
specifications may be affected, and (4) 
to serve as a forum for an up-to-date 
appraisal. 

Of the nine papers, four are concerned 
primarily with the combustion char- 
acteristics and properties of 
gasoline, four others relate in some 
way to composition, and one is devoted 
to the other great variable in the 
automotive use of petroleum products, 
namely, the engine. 


motor 


The symposium 
concludes with an excellent summary 
and an objective appraisal of where we 
are and where we may be headed. 

From the point of view of the engine 
manufacturer, the fuel properties that 
are most in need of attention are: (1) 
volatility; (2) combustion, including 
knock resistance; and (3) dirt, including 
stability. 

There is general agreement that the 
existing standard methods for volatility 
are adequate. One author, however, 
points out some of the problems of 
evaluating additives as 
icing preventives. It appears that no 
great volatility 
teristics are likely in the immediate 
future either in specifications or as 
regards the standard methods of test. 

As to fuel contamination, it appears 
that adventitious dirt cannot be wholly 
controlled at the point of manufacture 
of the fuel. To be effective, samples 
would have to be taken at point of use. 
This quality feature is being subjected 
to wide and intense developmental 
effort, however, and as real progress 1s 


carburetor- 


changes in charac- 


Book Order Form 


American Society for Testing Materials 


1916 Race St., Philadelphia 3, Pa. 


Gentlemen: 


Please send postpaid copies of the following publication for which I 


enclose Ss 


copies 


Current Research on Motor Gasoline Which 


May Affect Future Specifications 


Name 
Company 
Address 
C1) ASTM member 
O) Please bill with shipment 


made it will be appropriately reflected 
in revision of specifications. 

As regards combustion characteristics 
or octane number determination, it is 
considered important to differentiate 
between referee (or control) test meth- 
ods and evaluations for product and 
process improvement. It is emphasized 
that great interest is currently being 
shown in methods for evaluating knock 
ratings and for appraising their fun- 
damental 
F. C. Burk discusses the test programs 
currently under way or contemplated to 


combustion phenomena. 


improve precision and_ significance of 
the engine test methods used for 
refinery control and specification pur- 
An effort is being made to 
simplify these testing techniques as 


pe SCS. 


much as practicable. 

The storage stability programs of the 
Office of the Chief of Ordnance and 
Bureau of Mines are reviewed by R. O. 
Bender, who points out that because of 
the chemical complexities of the prob- 
lem, a combination of analytical and 
semi-functional tests may prove to be 
the most practical way of 
storage stability of gasolines. 


defining 


The importance of engine cleanliness 
is heavily stressed by T. H. Risk and 
A. E. Cleveland. They emphasize the 
undesirability of any foreign substance, 
chemical or physical, which interferes 
with satisfactory of the 
Included are sludge and var- 


operation 

engine. 

nish; combustion chamber, valve, and 
spark plug deposits; and adventitious 
dirt particles. 

In his summary D. P. Barnard 
concludes: “As to the possible effects 
of fuel development on specifications: 
Changes in volatility specifications do 
not seem imminent. Refinements of 
knock testing procedures may require a 
new system of ‘numbers’ as the logical 
result of new calibrations. Specification 
of abnormal properties 
other than knock) seems a long way 
off, indeed. Changes in standardized 
stability specifications and provisions 
against chance dirt do not 
probable in the near future.”’ 

The contents are: 

Harold M. Smith, chairman 
of Committee D-2 on Petroleum Prod- 
ucts and Lubricants, U. 8. Bureau of 
Mines. 

Gasoline Stability: Possible Effects of Cur- 
rent Research on Future Methods and 
Specifications—R. O. Bender, E. I. 
du Pont de Nemours and Co., Ine. 

Motor Gasoline Octane Test Method De- 
velopments—F. C. Burk, The Atlantic 
tefining Co. 

The Role of Motor Gasoline Additives 
John M. Dempster, The Standard Oil 
Co. (Ohio). 

The Effect of Composition on Future Motor 
Gasoline Specifications, or Vice Versa 
W. J. Faust, Universal Oil Products Co. 

Relation Between Laboratory Knock Ratings 
and Customer Satisfaction on the Road 


combustion 


appear 


Introduction 
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J. E. Getz and T. O. Wagner, American 
Oil Co. 

CRC (Coordinating Research Council) Work 
on Antiknock—H. J. Gibson, Ethyl 
Corp., and H. I. Wilson, Texaco, Inc. 

Significance in Evaluation of Motor Fuel 
Volatility—T. W. Legatski and O. C. 
Bridgeman, Phillips Petroleum Co. 

Other Abnormal Combustion Phenomena 


Are Gasoline Specifications Necessary?- 
D. L. Pastell and K. Hyatt, E. I. du 
Pont de Nemours and Co., Ine. 

Present and Future Requirements of Motor 
Gasoline to Meet Needs for Satisfactory 
Engine Performance—T. H. Risk and 
A. E. Cleveland, Ford Motor Co. 

Summary—D. P. Barnard, formerly with 
Standard Oil Co. (Indiana) 


MATERIALS SCIENCES 


Is a Complete Theoretical 
Metallurgy Near? 


Luoyp BERKNER,  presi- 
dent of the Institute of Radio Engineers, 
at the 13th Annual National Aerospace 
Electronics Conference in Dayton, Ohio, 
predicted revolutionary changes in ma- 
terials technology in the next few vears. 
He said that the result will be a complete 
theoretical metallurgy made possible by 
He also urged 
greater stress on graduate education, say- 


the use of computers, 


ing that the community which neglects 
this will become a colony of the one that 
does not 


Overcoming the Materials 
Barrier 


IN sPACE exploration, in 
electronics, and in the harnessing of 
nuclear power, materials loom large as 
factors slowing progress. This problem 
is widely recognized, and at the ASTM 
Annual Meeting in June 1960, W. O. 
Baker, Bell Telephone Laboratories, in 
his address on the National Role of Ma- 
terials Research and Development, told 
of plans for government support of inter- 
disciplinary materials research labora 
tories at several universities. One of 
the universities selected to participate in 
this program was the | niversity of 
Pennsylvania, whose president, Gaylord 
P. Harnwell, told the AIME at a ses- 
sion in Philadelphia last April what the 
university is doing about the problem. 
Dr. Harnwell said, “*. 
question but that new types of problems 


. there is no 


are confronting those who are concerned 
with research and development in the 
science of materials and those who bear a 
responsibility for the education of the 
necessary scientists and engineers. 


“Already technology has encountered a 
materials barrier.” In manned and un- 
manned flight, attainment of higher speeds 
and successful re-entry of the atmosphere 
call for materials that can stand up under 
unprecedented heat and stress. In power 
generation, the thrust developable by jet 
and gas turbines is limited not so much by 
mechanical consideration as by the ability 
of materials to withstand higher tempera- 
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tures. In electronics, the door has opened 
on an array of tiny new amplifying and 
switching devices—transistors, tunnel di- 
odes, parametric instruments, thin mag- 
netic film, and applications of low-tempera- 
ture phenomena. These have started arace 
for materials having even more favorable 
properties of controlling the flow of elec- 
trons. In the harnessing of atomic power, 
a critical problem is the deterioration 
of materials used in reactors. Nuclear- 
powered aircraft await the development 
of a shielding material durable and light 
enough to encase a flying reactor, as well 
as materials to contain the reactor’s tem- 
perature which will reach thousands of 
degrees. Throughout industry, the long 
battle continues against the easy fracture 
of metals at temperature extremes, the 
brittleness of heat-resistant ceramics, and 
the pure waste of corrosion, 

‘Materials 


interest to 


research is of common 

chemists, physicists, and 
metallurgists, and indeed they very often 
investigate the same phenomena from dif- 
ferent points of view. Consider the study 
of magnetic materials. The chemist is 
concerned with their preparation and 
characterization; the metallurgist with the 
control of their micro and electron struc- 
tures; and the physicist with the nature of 
magnetic interactions, particularly as re- 
lated to crystal structure. There has been 
a growing recognition that these individual 
investigative efforts could be enhanced 
through a greater degree of collaboration; 
at the same time, it has become apparent 
that the education of the future partici- 
pants in the emerging discipline of ma- 
terials science should be based upon a more 
coordinated effort to relate the respective 
contributions of the three 
ciplines, 

“In the United States, the Federal 
Council for Science and Technology several 
vears ago decided that a concerted, intensi- 
fied research effort by university scientists 
in many fields was called for. This was 
followed in 1959 by action on the part of 
the Advanced Research Projects Agency 
of the Defense Department, whereby lead- 
ing universities were invited to express 
interest in conducting a coordinated pro- 
gram of expansion of graduate research 
activities in the science and engineering of 
materials. Some 40 institutions did so, 
and the University of Pennsylvania was 
designated one of the first three schools 
for the establishment of programs. Per- 
haps a brief description of what will be 
known at Pennsylvania as the laboratory 
for Research on the Structure of Matter 
may be of interest to you. 


classical dis- 


“Currently, the broad areas which 
might be identified as materials science at 
the university involve 20 professors and 
about 90 graduate students. These in- 
clude research activities in inorganic, 
structural, and theoretical chemistry; 
investigations in the School of Metal- 
lurgical Engineering in high-temperature 
thermodynamics and kinetics, the elec- 
tronic properties of materials, and defects 
in materials; studies by members of the 
physics faculty in ‘electronic’ properties, 
theoretical solid-state physics, and low- 
temperature physics. The properties of 
semiconductors is of interest to members 
of the electrical engineering faculty, while 
several professors of chemical engineering 
are dealing with the behavior of materials 
subjected to specified gases at high tem- 
perature and pressure and with the treat- 
ment of mixtures of metallic and non- 
metallic oxides with the objective of sepa- 
rating the pure metal values. 


“Interdisciplinary contact among these 
persons does indeed occur at present but is 
limited by the physical separation of the 
departments concerned and the resulting 
duplication of equipment and _ services. 
Moreover, most of the research is sup- 
ported through contracts negotiated by 
individual professors either with industry 
or some government agency. The size 
and nature of these contracts and the 
interests of the supporting agencies gener- 
ally inhibit interdepartmental cooperation. 
The new venture will essentially bring 
these presently scattered activities together 
under one roof where the newest devices 
and equipment will be available for use in a 
coordinated program of expansion in ma- 
terials science. As envisaged, it will in- 
volve the doubling of present personnel, 
both professors and graduate students, 
after a steady state is reached some five or 
eight years hence. 


“The plan calls for the erection by the 
university of a new structure of some 
65,000 square feet, which will serve in addi- 
tion to the 38,000 square feet presently de- 
voted to materials science activities. In 
terms of architectural arrangement, every 
effort will be made to keep barriers to the 
movement and functioning of people at a 
minimum. This means that the central 
facility for a particular type of operation, 
such as X-ray diffraction, will be concen- 
trated in a given physical area, and all 
those persons engaged in that activity 
(irrespective of their basic discipline or 
departmental affiliation) will be clustered 
around that central facility. Equipment 
will include one of the nation’s few 100,000- 
gauss magnets, facilities for producing 
temperatures ranging from that of liquid 
helium to 5000 degrees Centigrade, ap- 
paratus for attaining almost absolute 
purity in semiconductors and metals, elec- 
tron microscopes and diffraction equip- 
ment, and a variety of spectrometers, elec- 
tron spin and nuclear magnetic devices, 
and X-ray diffraction equipment. 

“Tt should be emphasized that the 
undertaking is one concerned with funda- 
mental science as opposed to the solution 
of technical problems; the Federal govern- 
ment is thus projecting itself into a new 
and major avenue of support of basic re- 
search. The program is unique, too, in 
that the combined financial resources of 
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government and university will bring 
about three distinct benefits: new knowl- 
edge of the causes of materials failure, 
additional equipment and facilities and 
professional staff for the training of ma- 
terials scientists, and additional numbers 
of students who will become teachers and 
researchers in the future. 

“The benefits which will emerge from 
such programs will accrue to the future 


DISTRICT 


NORTHWEST 


Suppose THE tubing for 
your plant cost $200 per ft; or suppose 
you had to make six million small 
balls to precise measurements from a 
rare-earth metal to protect your factory 
from earthquakes. Suppose you had to 
machine 3300 tons of graphite to exact 
dimensions, or perhaps 
tons of steel plate clad with boron—a 
material never before mass-produced. 
Perhaps you would like to write a 
specification for high-density concrete 
using certain kinds of iron ore for 
..and then explain it to an 
iron ore producer. Maybe you would 
like to get rid of enough “‘waste” heat 
to warm the entire Columbia River 
perceptibly. Suppose every drop of 
your waste material—liquid, gas, or 
solid—had to be packaged better than 
the finest watch and then buried 75 ft 
under the ground; or suppose it took 
three men one hour just to change a 
light bulb in your shop. These are but 
a few of the everyday problems of the 
nuclear industry that were described to 
members of the ASTM Northwest Dis- 
trict Council at their June 13 meeting 
in Richland, Wash. 

At the Hanford Atomic Operations, 
situated on a 600-square-mile reserva- 
tion, 8000 people labor to produce (1 
plutonium—an artificial, radioactive, 
metallic element used as a basic in- 
gredient for the atomic bomb and 2 
knowledge about the atom—what it is, 
what it does, and what can be don 
with it. 

It was at this awesome operation 
that the Northwest District, in coopera- 
tion with the Columbia Basin sections of 
The American Society of Mechanical 
Engineers and the American Society for 
Metals sponsored a tour of the atomic 
facilities and a technical session on 
“The Material Problems in Large 
Nuclear Reactors.”” The featured 
speaker was John R. Carrell, manager 
Process Design-Irradiation 
Dept. During the tour, a test reactor 
was observed in operation, and several 
materials research laboratories in the 


buy several 


aggregate . 


>» 
Processing 


chemical and ceramic fields were in- 
spected. 


Preceding the technical session a din- 
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conduct of basic research and development 
alike: a greater flow of basic knowledge 
applicable to the improvement and de- 
velopment of materials, the availability 
each year of additional scientists who will 
have gained maturity as staff members 
and research investigators, and the avail- 
ability of increased numbers of young 
scientists who will have earned the doc- 
torate in materials research. At the same 
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ner was held in nearby Richland. A 
50-year member award certificate was 
presented to Prof. 8. H. Graf, formerly 
associated with the Department of 
Mechanical Engineering, Oregon State 
University, and now engaged in consult- 
ing work. Carl E. Minor, chairman of 
the Northwest District Council, pre- 
sided at the ceremonies following the 
dinner. 


In his slide-illustrated talk, Mr. Car- 
rell detailed some of the materials 
problems faced in building a nuclear 
reactor. Aside from the materials of 
construction such as structural steel, 
high-density concrete, tubing, and elec- 
trical and thermal insulation, materials 
experts are called upon to evaluate 
materials for nuclear absorbers, reac- 
tion moderators, and fuel containers. 

Much new information concerning the 
effects of neutron 
materials has been 


bombardment on 
developed. One 
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time, it is likely that the staff members of 
these programs will be available for con- 
sultation, and the equipment, when not 
otherwise committed, will be available for 
industrial research other than routine 
testing. In essence, this should prove to 
be a significant forward step in man’s end- 
less quest for better materials and can 
contribute to the eventual well being of 
mankind.”’ 


difficulty confronting the atomic scien- 
tists and engineers is their inability to 
impress materials producers with the 
importance of these findings. Man) 
technical men do not yet appreciate the 
tremendous changes in the properties of 
materials that oceur as a result of 
nuclear bombardment: 
tion cracks, certain metals lose ductility, 
glass discolors, and even concrete under- 


tubber insula- 


goes chemical changes. The atomic 
engineer has other difficulties, too. 
Most often he cannot get near enough to 
the material to inspect it closely after it 
has been irradiated. <A failure of any 
component in a radioactive area can 
take days, even months, to repair. 
Despite these handicaps, great progress 
is being made, and Mr. Carrell assured 
his audience that the materials prob- 
lems can be and are being solved. 

Arrangements for the meeting and 
tour were made by R. B. Socky, P. 8. 
Kingsley, and Burt Kosut, all of the 
General Electric Co., Hanford Atomic 
Products Operation. Danny Marinos 
represented the ASME and Tom Evans 
represented ASM. 


ADMINISTRATIVE COMMITTEE ON RESEARCH 


Creativity—A Valuable State of 
Mind 


By WALTER J. SMITH! 


WHEN A RESEARCH OF 
development task is undertaken, definite 
provisions are usually made with re- 
spect to funds, facilities, period of 
performance, and a suitable selection 
of scientists, engineers, or both. The 
problems of supplying these require- 
ments and establishing the program 
and its objectives are oiten the only 
concerns at the start of a project. 
Begun in optimism, the undertaking 
will ultimately reach its conclusion, 
with a greater or lesser degree of success. 
However, the return that is derived 
from a given size of effort can vary 
enormously. Moreover, it is 


oiten 


Arthur D. Little 


1Chemical Engineer, 
Inc., Cambridge, Mass 


within the power of the research planner 
to exercise some control over the magni- 
tude and extent of this return. 

In the planning of research and 
development work, it is frequently 
overlooked that the outcome may very 
well depend more on certain person- 
ality traits of the technical team than 
on any other factor. The truly pro- 
ductive research worker is more than 
just a well-educated and trained scien- 
tist or engineer. Of course, he must 
be intelligent and possess the working 
tools and knowledge of his profession, 
but, in addition, he is set apart by a 
group of personality characteristics 
that make him creative and productive 
of new thoughts and ideas. 
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High intelligence and academic 
achievement do not alone guarantee that 
the individual will contribute out- 
standingly in original work. These 
attributes can, and often do, form the 
basis of a research career. Indeed, 
a great deal of useful and valuable 
investigative work that is recognized 
as high-grade research is being done 
by such individuals all the time, but 
often the genuinely creative touch is 
lacking. Characteristically, the ap- 
proach in such a case is along well- 
established lines, and the new informa- 
tion is primarily a contribution to the 
existing fund. This is not to minimize 
the importance of such effort, but a 
project based solely on this type of 
research talent is likely to conclude 
simply as a good job well done.”’ 


On the other hand, there are in- 
dividuals who habitually come up with 
ingenious solutions to problems and 
This results 
in the sharp advance and breakthrough 
that mark the most successful research 
ventures. Creativity is the name 
broadly and commonly applied to this 
useful but elusive quality. It exists 
in varying degrees. 


with smashing new ideas. 


Some people de- 
creativity and resourcefulness 
readily and early in life, some more 
slowly, and others never at all. 


velop 


The enormous value of the creative 
ability in research can hardly be over- 
estimated. directors have 
tried to determine the nature of 
creativity and inventiveness so that 
these qualities might be 
in a job applicant. Yet the only sure 
way to recognize the talent is to see 
it in action. Fortunately, the trait 
is a reliable one, and a creative person 


Personnel 


discovered 


will perform as such again and again. 


Many writers have tried to define and 
analyze the qualities that distinguish 
the creative researcher. The tendency 
has been to include: intense interest 
in the problem at hand, lively curiosity, 
determination of purpose, 
and quick realization of the significance 


eagerness, 


of an observation or piece of informa- 
tion. Nearly always, the creative per- 
son is close to his problem. 


There is nothing especially remarkable 
about any of the foregoing qualities 
all are quite common to humans every- 
where. Yet, in proper proportion and 
setting, they can account for very great 
differences of accomplishment. There 
are some who regard creativity as a 
state of mind. This view is supported 
by the fact that the habit of creative 
thinking can be developed in an in- 
dividual or group—and __ especially 
through close association with a person 
already so endowed. Research man- 
agers would do well to cultivate to the 
full this route to productive 
working teams. 


July 1961 


more 


COMING MR&S. PAPERS 


Size of Irregular Particles 


R. R. Irani and D. P. Ames, Monsanto Chemical Co. 


The Determination of Organic Carbon on the Surface of Steel Sheets—W. E. Boggs and G. E. 


Pellissier, U.S. Steel Corp. 


Exposure Fence Testing of Metal Protective Paints 


C. A. Lominska, National Lead Co. 


Determination of Chlorine in Gypsum and Gypsum Products—H. Surkevicius, Division of 
Building Research, Commonwealth Scientific and Industrial Research Organization, 


Australia. 
Volume Changes in Concrete 


M. A. Swayze, Lone Star Cement Co. (retired). 


Quick and False Set in Portland Cement—W. C. Hansen, Consulting Chemist. 
The Indirect Tension Test for Concrete—N. B. Mitchell, Cornell University. 


Improved Adiabatic Calorimeter for Concrete 


David Pirtz, University of California. 
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Members who wish to be considered for reviewing books are invited to send in 


their names and subjects in which they are interested. 


Due to customs and 


mailing considerations, requests from the United States only can be considered. 


Copies of these books are not available through ASTM; 
them should be addressed to the publisher. 


Handbook of Mechanical Wear 


Edited by Charles Lipson and L. V. Colwell; 
The University of Michigan Press, Ann Arbor, 
Mich. (1961); 476 pp.; $20. 


Reviewed by J. W. Caum, ASTM Staff 


EACH SUMMER the College 
of Engineering of The University of 
Michigan offers a number of selected, 
intensive courses treating engineering 
areas of either broad or specialized 
interests. The lectures presented in this 
volume comprise such a course on 
various aspects of wear, inclu~.ng causes 
and remedies. 

Editor Lipson in his introduction has 
classified wear in the following com- 
monly understood terms: (1) galling, 
scuffing, scoring, and _ seizing; 2) 
abrasion; (3) pitting; (4) frettage; 
(5) cavitation erosion; (6) galvanic 
corrosion. He explains further that, 
in practice, wear is usually a com- 
bination of one or more of these ele- 
mentary forms, and it is difficult in 
most applications to state which types 
of wear have taken place. He is to be 
commended for his lucid approach to 
this complex problem. 

The book contains 17 chapters as 
well as an introduction and summary 
by Editor Lipson. This collection of 
papers by distinguished authorities 
examines many of the different proc- 
esses which result in wear and offers 
a wealth of material on such factors 
as material composition, environment, 
and history of the manufacturing opera- 
tions. The University of Michigan 
should be congratulated on the choice 
of lecturers and should feel proud 
that such authorities participated in 
the lecture series. 

The reviewer would recommend this 
handbook as a “must” for the library 
of all manufacturers of machines or 
machine components. 


all inquiries concerning 


Directory of Continuing Numerical 
Data Projects 


Office of Critical Tables, National Academy of 
Nati | Research Council, Washing- 
ton, D. C. (1960); Publication No. 837; 66 pp.; 
paperback; $1. 
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Reviewed by L. L. Wyman, National Bureau of 
Standards. 


SINCE ITS organization in 
1957, the Office of Critical Tables has 
had, as one of its functions, the identi- 
fication of projects that operate on a 
continuing basis for the purpose of 
compiling and publishing numerical 
data. 

In this effort, such projects have 
been classified into six categories con- 
sisting of (1) physicochemical, (2) 
crystallographic and mineralogical, 
(3) nuclear physics, (4) thermophysical, 
(5) spectrographic, and (6) compre- 
hensive projects. Additionally, in- 
formation has been obtained concerning 
the organization of the projects, sub- 
stances, properties, data sources, and 
publication and distribution of the 
data. Also included is an item on 
“criticality,” that is, an indication of 
the criteria and methods employed 
by project personnel to evaluate the 
data. 

This directory represents the initial 
effort by the staff of the Office of Crit- 
ical Tables to make available a com- 
pilation of over 40 project items which 
are classified under the six categories. 
As such, this booklet serves well to 
provide a short-cut to data sources for 
those who are active in the technical 
areas represented by the many proj- 
ects presently included in the directory. 


(Continued on page 586) 
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Charleston, W. Va. Norfolk, Va. Cleveland, Oo. 
Clarksburg, W. Va. Terre Haute, Ind. Toledo, O. 
Madison, Ky. Strattanville, Pa. 


COMMERCIAL TESTING CO., INC., Buffalo, N. Y. 
FUEL RESEARCH & INSTRUMENT CO. Indpls., Ind. 


Member: American Council of Independent Laboratories 








EDWARD J. FOLEY 


Forging Applications 
Alloy Specification 
Analyses of Failures 


Box 3727 Milwaukee 17, Wis. 














NATIONWIDE MATERIALS TESTING 


Magnaflux + Fluorescent |ABORATORIES: 

Penetrants « Vaermegrerees Mineola. N.Y. © Newark © E. Hartford 
* Electronic « ladelphia © Pittsburgh 

Stress Analysis + X-Ray & 


Cleveland e Cincinnati 
Gamma pe Dye Penetrant = Detroit « Indianapolis © Chicago 
a rs 


Dallas © Houston © Los Angeles 


WALTER H. FLOOD & CO. 


MAGNAFLUX CORPORATION 
Consulting Engineers 


A Subsidiary of General Mills 
TESTING AND_ INSPECTION 
MA 





FIELD 
TESTING 
ANYWHERE 





Chicago 31, Illinois 
OF TERIALS 
CONCRETE CORING 
SOIL BORING 


6102 South Blackstone Ave. 
yde Park 3-1512 
CHICAGO, ILLINOIS 


ROBERT W. HUNT COMPANY 
ENGINEERS 


as 


810 S. Clinton St., CHICAGO 7, All Large Cities 





Inspection Tests, Consultation, 
esearc 
CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 





NATIONAL SPECTROGRAPHIC LABORATORIES, INC) 





Chicago Spectro Service Laboratory 


Spectrographic and Chemical 
Analysts—Metallurgists 
Quantometer (Direct Reading Spectrograph) 
for Metal Analysis 
X-Ray Spectroscopy 


2454 W. 38th St. Chicago 32, Ill. 


Member: American Council of Independent Laboratories 








Testing Laboratories and Consultants 
Write Advertising Dept. 
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CHARLES C. KAWIN COMPANY 


ee ere tee A 
METALLURGICAL CONSU NTS 
METALLOGRAPH HERS —SPECTROGRAPHERS 
PHYSICAL TESTS 
431 S. Dearborn St. Chicago 5, Ill. 
P. O. Box 2035 Buffalo 5, N. Y. 


Member: American Councilof Independent Laboratories 











RANKIN 
TESTING 
LABORATORY 
Specification Tests & Inspection 
Concrete & Asphalt Paving Design 
Soil Studies—Chemical Consultants 
2616 Leavenworth Omaha 5, Nebr. 
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Engineers 
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COMPLETE TESTING FACILITIES 


Reinforced Plastics 


LOW AND HIGH TEMPERATURE 
ENVIRONMENTAL PHYSICAL, 
ELECTRICAL AND CHEMICAL 
TESTING GOV'T WELD CERTI- 
FICATION 

* RESEARCH ANALYSIS 


Division Studebaker-Packard Corp. 


P. O. BOX 227 CINCINNATI 15, OHIO 








PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury 
to 0.035 micron diameter All mate 
metals, plastics, carbon. Filters, catalyst carrier 
structural materials, electrodes, separators, et 
PRADO LABORATORIES 
P. O. Box 2607 Cleveland 7, Ohio 


Write explanatory | 


1000 


ceramics 


ntrusior 
rial 


for terature 














THE H. C. NUTTING COMPANY 


ng Engineers—Inspection Serv 
Foundation Ir 
11 Laboratory 
onstruction C 


tuminous Pavements 


vestigatior Test Boring 
Sewage Flows—Analy 
ntrol et 

Water Waste Survey 


yeismographic Surv 


4120 Airport Road Cincinnati 26, Ohio 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TEST e« ANALYSIS « RESEARCH 
-OF — 
EQUIPMENT e APPLIANCES 
MATERIALS & PRODUCTS 
Ingersoll Ave. & 23rd St. 


Member: American Council of Independent Laboratories 








Des Moines, lowa 





CROBAUGH LABORATORIES 
Chemical & Metallurgical Analysts for 
FOUNDRIES +» METAL FINISHING - PROCESSING INDUSTRIES 


Ono stress rupture testing 
® Le 





Since 1894 
THE FRANK L. CROBAUGH CO. | 
32800 PERKINS AVENUE CLEVELAND 14, OHIO 


Member: American Council of Independent Laboratories 





Container and Material Testing 


THE DON L. QUINN COMPANY 


224 West Kinzie Street 
Chicago 10, Ill. 


ndependent tests, studies, surveys, 
and consultations 


Member: ASTM, TAPPI, FPRS 





Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design of 
all types of building and paving materials. 


Investigation of Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 








Testing Laboratories and Consultants 
Write Advertising Dept. 
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THE DETROIT TESTING 
LABORATORY, INC. 


Member: American Council of Indep 


BOWSER-MORNER 


TESTING LABORATORIES, INC. 


Chemists 








Engineers—Inspectors 


Spectrographic and Chemical Analysts 
Concrete Design & Control—Soils Investigation 


Environmental Testing 
P.O. Box 51 Dayton 1, Ohio 


Member: American Cc uncil of Independent Laboratories 


Herron Testing Laboratories, Inc. 


Analysis — Testing —Inspection 





Chemical Physical 


Radiographic Metallurgical 


Subsoil Evaluation —Concrele Control 


5405 Schaaf Road, Cleveland 31, Ohio 


Member: American Council of Independent Laboratories 


Specialists in ®TEFLON COATING 


* TEFLON anti-stick coating can be applied 
to a variety of metals. Have capacity to 
handle production jobs and large parts 
Specializing in coating of molds. Write 
? for details how TEFLON can be ap- 
DuPont plied to your “Sticky” problems. 


Fe. LABORATORY PLASTICWARE FABRICATORS 
114 Baltir 


timore « Kansas City 5, Mi ur 








TOLEDO TESTING LABORATORY 


Engineers — Chemists — Geologists 
Concrete — Soils — Asphalt 
Inspection — Tests — Research 
Soil Test Borings — Diamond Drilling 
Soil Mechanics Laboratory 


1810 North 12th St., Toledo 2,0. 


SOUTHWEST 


SHILSTONE TESTING LABORATORY 


Chemists & Engineers 








Spectrographic Analyses* 
New Orleans, La. 


Inspection at all leading industrial centers 


*Houston, Tex. 


Member: American Ccuncil of Independent Laboratories 





DESERT SUNSHINE 
EXPOSURE TESTS 


me 
—_~ 
~ 
es 


Lies 


7740 N. 15th Ave. 
Phoenix, Arizona 


ud 


a 7 
WE TEST ANYTHING UNDER THE SUN 


ARIZONA TESTING LABORATORIES 


Chemists—Assayers—Engineers'’ 
Chemical & Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 W. Madison, Phoenix, Arizona 
Member: Amerieun Council of 














SOUTHWESTERN LABORATORIES 
since 1912 
Consulting, Analytical Chemists 
and Testing Engineers 
Inspection, Testing, Chemical, Foundation 
Soils, Environmental, Metallographic and 
Radiographic Work 
Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


Member: American Council of Independent Laboratories 


FAR WEST 


“FIRST IN FASTENER RESEARCH” 
Physical Testing Fatigue- 
Static-Creep & Stress 
/ \ Rupture C ryogenic 
7 \ Military Qualification 
Evaluation Programs 
‘ALMAY RESEARCH & TESTING CORP. 
3510 E. 14th St., Los Angeles 23, Cal., AN 8-3546 


F DAI 4 4101 N. Figueroa 
Los Angeles 65, Calif 


Laboratories, Inc. “°" 


MISTS @ ENGINEERS 

















San Francisco 

Honolulu 
BACTER 

e Resear 


h e Consultation « Analyses e Testing 


Member: American Counc:! of Independent Laboratories 





SMITH-EMERY COMPANY 
Established 1910 
Chemist—Testing—Inspection—Engineers 
Physical Tests and Inspection 
Soil & Foundation Engineers 
Spectrographic and Chemical 
Analysts—Metallurgists 
781 E. Washington Blvd. Los Angeles 21, Calif. 


ABBOT A. HANKS, INC. 


Established 1866 
SAN FRANCISCO 
1300 Sansome St. EXbrook 7-2464 
Consulting-Inspecting & Testing Engineers 
Metallurgists-Soils & Foundations 
Chemists-Assayers-Materials Research 
Worldwide Representation 


Member: American Counci! of Independent Laboratories 


FOREIGN 


INSPECTORATE 

International Inspection Office 
Inspecting & Consulting Engineer 
Member: ASTM, IEl, VDE, & AEI 


Grupellostr. 19—Diisseldorf/Germany 
Cables: Inspectrum Diisseldorf 


Telefon 2 68 44-45 














Europe 
KONING & BIENFAIT 
Testing Laboratories of Building Materia 
Consulting Engineers Metallurgists emists 
Analysis 


trol 
ntrol 


Inspection Sampling Testing 

Research Development ¢ 

Coal, Oils, Fats, Waxes, Cement, Concrete, S 

Gases, Solvents, Paints, Ores 
A 


104 Dac terd 


teel, Water 
Established 1890 
W. P.O. Box 6005 


tar Ni 
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_____Kodak reports on: 


high cards for the polypropylene game... memories of Skraup ... the relativity of rapidity 


To John! 


[-CH(CH3)CH7-], 


This tidy little plant cost us a tidy little sum. It stands in 
Longview, Texas, receives propane by pipeline, and is now 
ready to turn it into 20 million pounds of polypropylene 
per annum. 

We are not alone. Seven other large and reputable com- 
panies are known to be playing in the game against each 
other and us. If none of the players’ announced plans go 
awry, 460 million pounds of polypropylene capacity will 
exist in the United States next year. Sober estimates of de- 
mand range from a pessimistic 300 million pounds to an 
optimistic 450 million pounds by 1965. All we players must 
therefore be very brave, hide our nervousness, and raise our 
glasses high in a toast to the memory of Senator John 
Sherman, who believed in the great public good that comes 
of free and untrammeled competition. 

As the game gets under way, we hold certain strong cards. 
Perhaps the other players will show you theirs, too. Tenite 
Polypropylene 
¢ Can be polymerized from propylene by two completely 

different processes of our own devising, both free and 

clear of the U. S. patents of others. 

Comes in the widest range of flow rates. 

Comes in a wide variety of impact-resistant formulas. 

Comes in the widest variety of reproducible colors. 

Is exceedingly well fortified by our own antioxidants 

against oxidative deterioration. 

Has “built-in hinge,” i.e. tremendous fatigue resistance 

under flexure. 

Weathers very well when extruded in monofilament for 

webbing and cordage, because of our own ultraviolet 

inhibitors. 

Has high enough softening temperature so that when it is 

extruded as sheet you can cook in it and yet ona yield basis 

it costs less than cellophane. 

Has the lowest ash of all current polypropylenes and 

therefore the lowest dissipation factor for high-frequency 

insulation. 
e Has been under intensive sales service scrutiny for better than 
four livelong years so that we can tell you a great deal about it when 


vou write to Eastman Chemical Products, Inc., Kingsport, Tenn. 
(Subsidiary of Eastman Kodak Company). 


Plenty of good, clean quinoline 


We have always loved to run that most wonderful of “name” 
reactions, the Skraup. 

We can remember when we were younger lugging those 
22-liter flasks. We distinctly remember that they weighed 
76 pounds because we remember weighing one out of curi- 
osity one day. It occurs to us now that we were stronger and 
luckier than we were smart. A little slip while wrestling 
that much hot sulfuric acid would have been bad for our 
complexion. Other ingredients of Skraup brew were aniline, 


This is another advertisement where Eastman Kodak Company probes at random for mutual interests 


glycerine, and nitrobenzene. The sulfuric acid dehydrates 
the glycerine to acrolein, the acrolein cyclizes against the 
benzene ring of the aniline, the sulfuric acid grabs off a third 
molecule of water, and the nitrobenzene oxidizes off two 
hydrogen atoms. The chain of events starts quietly enough 
but picks up considerable exothermic enthusiasm. Result: 
quinoline, 


It was an exhilarating affair, particularly when we suc- 
ceeded in pushing the yield close to 100%. Then we passed 
100%, which was even more exhilarating. This we explained 
by assuming that the nitrobenzene was being reduced to 
more aniline for participation in the reaction. (Zdenko Hans 
Skraup would have been justifiably provoked with us for 
tortuous reasoning. His original proposal was merely to 
react nitrobenzene, glycerine, and sulfuric acid. Later, ani- 
line was included.) 

Anyway, we took pride in the efficiency with which we 
could furnish the world plenty of good, clean quinoline, a 
compound once considered the foulest of coal-tar derivatives. 

Now it appears that good, clean quinoline is going to 
be needed more than ever. A new analytical method for 
determination of phosphorus in fertilizers is based on the 
discovery that quinolinium phosphomolybdate ( (C,)H;N)s- 
H;PO,12MoQ;) is of constant composition, very insoluble, 
and free of occluded cations. 

A free procedural abstract and the quinoline come from Distilla- 
tion Products Industries, Rochester 3, N. Y. (Division of Eastman 
Kodak Company). Same address can supply reagents and procedural 
abstracts to test many things for many ingredients. There is no 


charge for a list of the abstracts and none for the abstracts them- 
selves, but there is a slight charge for the reagents. 


Latest advice on instrumentation film 


Background: A photographic material is said to be “fast” if it requires 
little energy to deliver an image. The term comes from an olden time when 
portraitists were reducing the duration that the subject had to “hold it’ from 
5 minutes to | minute to a few seconds and on down. Only professors and their 
brighter students had clear notions of what energy meant. When the pho- 
tographers did acquire an intuitive grasp of the concept, the physicists kept 
a step ahead of them by pointing out that the time rate of energy delivery to 
the emulsion was also important. At this, they were probably accused of 
pedantry, but unjustly. 

The common man came to equate speed with merit in photography. The 
wise men were sad. *‘No,”’ they countered patiently, “‘the faster the emulsion 
the larger the grains must always be. There is no escape.”’ But there was. 


Kodak Royal-X Pan Recording Film, given the proper low- 
contrast development, such as 8 minutes in Kodak De- 
veloper DK-50, is the fastest material we have. This holds 
true both for hand-camera exposure times and for the very 
short exposure times of high-speed instrumentation. It holds 
true even when only green light is used, as in recording from 
certain c-r tubes. Royal-X Pan is very good to have when 
you need every bit of sensitivity you can get, but it is grainier 
than other Kodak films. Furthermore, in a high contrast 
developer such as D-19 its speed advantage over other good 
Kodak recording films shrinks and disappears altogether 
for high contrast and very short exposure times. 

Very recent advances in emulsion technology have pro- 
duced the new Kodak Double-X Panchromatic Negative 
Film. For very short exposure times and 8 minutes in Kodak 
Developer D-19, it is just about as fast as Royal-X Pan Re- 
cording Film, but its graininess is much less—on a par with 
the fine grain and sharpness formerly attain- 
able only in comparatively slow films. 


The capsule-summary sheet “*F3-297,” available 


lnodalg 


TRADE MARK 


from Eastman Kodak Company, Photorecording 


Methods Division, Rochester 4, N. Y., tells about 
the physical forms of these and other 
Kodak films for instrumentation. 


and occasionally a little revenue from those whose work has something to do with science 
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BOOKSHELF 


(Continued from page 581) 


An Atlas of Process Defects—Plat- 
ing Zinc Alloy Die Castings 


BNF Development Report No. 64, The British 
Non-Ferrous Metals Research Assn., London 
(June, 1960), 30 pp., 15s. 


Reviewed by E. A. Anderson, The New Jersey 
Zine Co. 


IN THE plating of metal 
objects a small percentage of the 
finished parts usually will be found to 
be defective for one reason or another. 
At times the incidence of a particular 
defect reaches alarming proportions 
and a change in practice is required. 

The present report serves a useful 
function by showing photographically 
a variety of defects found in plated 
zine alloy die castings with explana- 
tions of the causes and suggestions as 
to preventative measures. In all some 
13 different defects are considered. 

In general, the reviewer is in agree- 
ment with the explanations given. 
However, it is difficult to understand 
why the formation of blisters due to ex- 
cessive alkaline cleaning has _ been 
omitted. These blisters take the ap- 
pearance of those illustrated as case 
three and in the reviewer’s experience 
are far more prevalent than those re- 
sulting from corrosion of the 
metal prior to plating. 


basis 


Scientific & Technical Societies of 
United States & Canada 


Seventh Edition, Publication 900, National 
Academy of Sciences—National Research 
Council, Washington, D. C. (1961); 467 pp. plus 
indexes; $9. 


Reviewed by F. F. Van Atta, ASTM Staff. 


THIS BOOK presents in- 
formation collected on 1836. societies 
during the summer and fall of 1960. 
The United States section (Part I) was 
compiled in the Library of the National 
Academy of Sciences—National Re- 
search Council in Washington, while 
the Canadian section (Part II) was 
compiled at the National Research 
Council in Ottawa. A separate index 
covers each part. Entries are limited 
to professional and selected amateur 
societies in the scientific and technical 
fields, according to the preface. Both 
national and local membership societies 
are included. Excluded are trade as- 
sociations, county and small city en- 
gineering societies, local chapters of 
national societies, and voluntary health 
agencies whose sole purpose is the 
raising of money for research and 
therapy and whose primary activity is 
not scientific or technical. 

This is a useful reference book for 
scientific librarians, editors, and others 
concerned with the names and addresses 
of scientific and technical societies. 


Reliable, Consistent Test Results With... 


Units of Weights and Measures 
(United States Customary and Met- 
ric) Definitions and Tables of Equiv- 
alents 


National Bureau of Standards Miscellaneous 
Publication 233 (supersedes Miscellaneous Pub- 
lication 214); Superintendent of Documents, 
U. S. Government Printing Office, Washington 
25, D. C.; issued December 20, 1960; 20 pp.; 
40 cents. 


A 1959 AGREEMENT among 
the directors of National Standards 
Laboratories of English-speaking 
nations to obtain uniformity in precise 
measurements involving the yard and 
the pound have brought about refine- 
ments in the definition of the U. 8. 
customary units of length and mass, 
and have made a revised edition of 
this publication desirable. 

The units of length, area, volume, 
capacity, and mass in the United States 
are defined in conformity with the 
1959 agreement, and the tables of in- 
terrelation and tables of equivalents 
for these units in the metric system and 
in the U. &. customary system have 
been recalculated by automatic com- 
puter. 

Further revisions include the dele- 
tion of the table showing interrelation 
between bushels and hectoliters and 
the addition of a more complete table 
showing equivalents of inches in mil- 
limeters. 


OREC 0300 automatically Controlled Ozone Test Chambers 





REPRESENTATIVE CUSTOMERS 
UTILIZING OREC OZONE TEST 
EQUIPMENT 


Anaconda Wire & Cable Co. 

E. |. DuPont de Nemours & Co. 
Esso Research & Engineering Co. 
Firestone Industrial Products 
General Electric Company 
General Tire & Rubber Co. 

B. F. Goodrich Research Center 
Goodrich Gulf Chemical Co. 
Goodyear Tire & Rubber Co. 
General Motors Corporation 
Phelps Dodge Corporation 
Phillips Chemical Co 

Texas U.S. Chemical Co. 
TLARGI, U.S.C. 

U. S. Rubber Company 

Shell Chemical Corporation 














> 








Orec 0300 Series employ an ‘*electronic-chem- 
ical loop feed back servo system to achieve 
and precisely maintain chamber ozone concen- 
trations. 


¥ 


Orec 0300 with Dynemic Stretching Apparatus. 


patent pending 


Write for illustrated brochure 


ae 
@ cits: 
, . ee 
BF a 


OZONE: 

TEST CHAMBERS, 6 MODELS 
AUTOMATIC CONTROL SYSTEMS 
RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 
GENERATORS 

TESTING SERVICE 

RESEARCH & DEVELOPMENT 


Ozone Research and Equipment Corporation 


3840 North 40th Avenue 


Phoenix, Arizona 


FOR FURTHER INFORMATION CIRCLE 1155 ON READER SERVICE CARD 
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CALENDAR 


July 27-Aug. 1-—International Symposium 
on Macromolecular Chemistry, Queen 
Elizabeth Hotel, Montreal, Canada 


July 30-Aug. 4—American Crystallo- 
graphic Association, University of Col- 
orado, Boulder, Colo. 


Aug. 3-5-—-The Chemical Institute of 
Canada, Annual National Conference, 
Queen Elizabeth Hotel, Montreal, Can- 
ada 


Aug. 13-18—International Symposium on 
Micro-Chemical Techniques, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 

Aug. 14-17—-Society of Automotive Engi- 
neers, National West Coast Meeting, 
Sheraton Hotel, Portland, Ore 


Aug. 23-26—Electron Microscope Society 
of America, 19th Annual Meeting, 
Pittsburgh Hilton Hotel, Pittsburgh, 
Pa 

Aug. 28-Sept. 1-—International Heat 
Transfer Conference, University of 
Colorado, Boulder, ( ‘olo. 


Aug. 30-Sept. 1—American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers, Conference on Metallurgy 
of Semiconductor Material, Ambassador 
Hotel, Los Angeles, Calif. 


> 


Sept. 3-8—American Chemical Society, 
National Meeting, Chicago, Ill 


Sept. 14-15—American Institute of Elec- 
trical Engineers and American Society 
of Mechanical Engineers, lngineering 
Management Conference, Hotel 
Roosevelt, New York, N. Y. 


Sept. 18-22—Instrument Society of Amer- 
ica, Conference and Exhibit, New York, 
oe a 


Sept. 19-21—Technical Association of the 
Pulp and Paper Industry, Fourth 
International Mechanical Pulping Con- 
ference, Edgewater Beach Hotel, Chi- 
cago, Il. 


Sept. 24-26—Steel Founders’ Society of 
America, Fall Meeting, The Homestead, 
Hot Springs, Va. 


Sept. 24-27—-American Public Works 
Association, Public Works Congress and 
Equipment Show, Hotel Leamington 
and Auditorium, Minneapolis, Minn. 


Sept. 24-27—-American Institute of Chem- 
ical Engineers, National Meeting, Lake 
Placid Club, Lake Placid, N. Y. 


Sept. 24-29—Illuminating Engineering 
Society, National Technical Conference, 
Chase Park Plaza Hotel, St. Louis, 
Mo. 

Sept. 25-28—American Welding Society, 
National Fall Meeting, Hotel Adolphus, 
Dallas, Tex. 

Sept. 25-28—Association of Iron and Steel 
Engineers, Convention, Penn-Sheraton 
Hotel, Pittsburgh, Pa. 

Sept. 25-29—Society of Automotive Engi- 
neers, National Meeting, Curtis Hotel, 
Minneapolis, Minn. 


Sept. 27-29—American Association of 


Textile Chemists and Colorists, Hotel 
Statler, Buffalo, N.Y. 
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BURRELL “For Scientists Everywhere”’ 


LABORATORY FURNACE 


variable temperature range to 2750°Ff 


A versatile laboratory fur- 
nace for reliable operation 
from the lowest to the high- 
est temperatures. 

From 600° F. to 2000° F., 
use for ashing, drawing, ig- 
niting and tempering, above 
2000° F., for sintering, melt- 
ing, clinkering, fusing and 
high-speed hardening. 


AUTOMATIC 
TEMPERATURE CONTROL 


SPACIOUS ACCESSIBLE 
HEATING CHAMBER 


RAPID HEATING 
MINIMUM HEAT LOSS 


OPENS FROM FRONT 
FOR QUICK SERVICING 


BURRELL BOX-MUFFLE TYPE 

FURNACE, Model 30 

Heating chamber 7” wide x 8144" deep 

x 4” high. For use with 230 volt, 50-60 

cycle, single phase power supply, or 

with automatic controller for 115 volt, 

50-60 cycle, single phase. 

Burrell Cat. No. 37-442 ..... $1600. 
F.0.B. Pittsburgh, Pa. 


Ask for Bulletin No. 315 
BURRELL CORPORATION 


Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 


CIRCLE 1156 ON READER SERVICE CARD 





FISHER STOCKS WHAT 


FeSROR Lanoes TORT CoEMrCaL 


Depend on fast delivery from Fisher's 14 convenient branches. New- 
est is in Boston, boosting Fisher’s total warehouse space to more than 
three-quarters of a million square feet. In each strategically located 
branch, skilled crews fill your order carefully, ship it promptly. 


FOR FURTHER INFORMATION CIRCLE 1157 abcd ON READER SERVICE CARD 
Materials Research & Standards 





ELL-STOCKED shelves at Fisher Scientific’s new 
Boston branch (left) attest to the huge Fisher 
inventory: over 20,000 different instruments, appli- 
ances, glassware items and furniture units .. . over 
7000 different chemicals. Each Fisher branch main- 
tains its own comprehensive stocks so one order can 
bring your laboratory everything it requires... a 
single source that saves you time and money. 
Comprehensive stocks are just one feature of the 
Fisher organization . . . others are noted below. In 


total, they are the reason Fisher Scientific is a leader 
YO U NEED | in the field of laboratory instrumentation and reagent 
* manufacture. 


Reduce “housekeeping" time, costs. New Standard Speed lab expansion, avoid delays. Order Fisher Unitized 
Washer gets glassware sparkling clean... quickly, economi- Furniture that’s quickly available from stock. And take advantage 
cally, safely. It was developed for small labs by Fisher engi- of Fisher’s many other services such as lab planning, free tech- 
neers who pioneered much of the apparatus you use. nical information, expert instrument repairs. 


Want to have more facts about how Fisher can 
help you? Details in free, data-packed bulletins. Clip, 
fill out and mail coupon to Fisher Scientific Company, 
107 Fisher Building, Pittsburgh 19, Pa. 


Fisher Scientific Company 
107 Fisher Building 
Pittsburgh 19, Pa. 


Please send me the following information: 
CO “This Is Fisher’ a C) Fisher “Spectranalyzed” ¢c 


C) Fisher Glassware b Solvents 
Washers 0 Fisher “Unitized’’ Furniture d 


Name Title 
Please Print 





Company 





Street 








Get rigidly controlled purity in reagent-grade chemicals, 


‘“‘spectranalyzed”’ solvents from Fisher. In its modern plant, :O; FI ay Fe t 2 sc i t NTI F 2 Cc 


Fisher makes these and other high-purity chemicals under 
strict controls to assure uniform quality. World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Boston «+ Chicago «+ Fort Worth + Houston + NewYork « Odessa, Texas 
Philadelphia + Pittsburgh + St. Louis « Washington + Montreal « Toronto 
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Volumetric Solutions Standard  solu- 

tions for use in titration procedures are 

MATERIALS AND TESTING TOPICS prepared directly from the 38 volumetric 
concentrates in the newly available 

Chemtam line. These include all com- 

This information is based on literature and statements from apparatus manufac- monly used materials as well as EDTA 
turers and laboratory supply houses. The Society is not responsible for statements as a sodium salt. Concentrates are mad 
advanced in this publication. available in special polyethylene ampoules 
which permit contamination-free and non- 


mine temperature of surfaces, liquids, or spill dilution directly in the neck of the 
a@): THE WN :1@) -7-V1@) af gases upon application of a thermistor volumetric flask 

sensing probe to the surface of substance BIO-RAD Laboratories 3807 

: i to be tested. " 
Display Oscilloscope—A bar-graph os- aetna. Bean 3804 Batch Ovens—I:‘initely proportional, 
( illoscope for continuous and simultaneous stable, straight-line control of temperature 
display of 48 input channels is : ounced. ‘veling actio s built to the 
( ‘lled the \TL heen ces el Test Caamber—A small, high-tem- wo Sg sayeth at es 
Sih: thid inlesnnen weeiidek ah annette perature low-temperature test chamber | ‘ i ok gh ee : 7 x 
ae —( QA enn tek ~~ eee ee Se 
easily interpreted, visual display of any 
phenomena measurable by an electrical 


introduced. It is designed to answer evcling tests in the electronics industry, 


the requirements for temperature test 
eapability both in the research and 
development laboratory. 
Transducer—A new transducer in- Associated Testing Laboratories, Inc. 
icator is be ing offered. Used to measure 
curately the output irom bonded mh, - Foam Tester The Wohler foam tester 
¢ ! ae Transducer Conditioner—-A new 
load cells, the Alinco : : 
universal input conditioning unit for data 

acquisition systems has the inherent 


plus aging, curing, drying, tempering; 
mutput 
{dvanced Technology Laboratories 3802 


coil and armature baking, preheating 
plastics, core baking, and transformer 
tests. 

3805 Blue 7 Klectric Co. 3808 


strain-gage tv pe is a low-cost vet highly iccurate instru- 


Model TI-2 employs d-c_ excitation. ment for testing indentation compression 
This feature provides complete inter- : of all flexible foams, including urethane, 
flexibility for most typical applications vinvl, and latex, in standard ASTM-RMA 
It is a single-channel module with an Y 
integral floating power supply. It may be 


used with l-, 2-, or 4-arm bridges, and 


changeability of load cells and readout 
equipment and eliminates errors due to units. It will also perform several other 
varying lengths in transmission and 
connecting cables. research, and engineering. 


. . acs t ‘ ining vo » . 
Sil ciate Stine tn, 3803 will adapt to any input wiring tec hnique, Browning Instrument Co. 3809 
including S8-wire bridge inputs. rhe 


Electrical Thermometer—-The Model shields are carried through the unit. Flame Photometer—Two new spectral 
T-1 precision electrical thermometer is a The individual internal power supplies filters have just been introduced for use 
production, laboratorv, maintenance, or may be adjusted between 1 and lov de. with the Coleman flame photometet In 
field instrument that will instantly deter- B & F Instruments, Inc. 3806 laboratory determinations of magnesium 


tests required in foam de velopment, 


Look to... 


> 


One of the 
1,079 testers 
available from TMI 


ati 


* New Tension 
Impact Tester for 
plastics elim- 
inates variables 


America's leading ~~ cod cages 


other tests. 
¢ Accepted “specimen-in-head’ method. 


M a nu f a C if u rer & ) S t r b U t or ¢ Yields valuable information not otherwise 


available. 
; ¢ Used by leading manufacturers. 
of Physical e Rugged Construction. Low cost. 
Write for bulletin #523P. 


Testing Machines 


Write for data concerning all your testing equipment needs The finest Test Equipment 


TESTING MACHINES INC. ALL Industries 


72 Jericho Turnpike Mineola, L. 1., New York 
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and lithium. With its analytical scope 
now encompassing five important metallic 
elements, the flame photometer extends 
the advantages of flame analysis to 
academic, research, control, and_ soils 
laboratories. 


Coleman Instruments, Inc. 3810 


Transducer—A new pressure transducer 
designed specifically to meet the ex- 
ceptional extra-rugged service and = ac- 
curacy requirements of today’s industrial 
and missile applications has been an- 
nounced Featuring an over-pressure 
capability of 10 times rated range, the 
Type 4-350 is virtually  failureproof. 
Over-pressure performance is specified 
as 10 times the rated pressure or 10,000 
psi (whichever is less) and when applied 
for 3 min will not cause a zero set to 
exceed 1.0 per cent of full-range output. 

Consolidated Electrodynami s Corp 3811 


Laboratory Thermometer—-A new ex 
ternally calibrated laboratory thermom- 
eter lor temperature measurements 
to an aecuracy ot £05 per cent of 
range has been announced The new 
thermometer, Model 4200, can be used as 
i precision ealibrated unit for laboratory 
measurements and as a check stan lard in 
calibrating other instrumentation su h as 
mechanical recorders and controllers 


Daystrom, Inc 3812 | 


Viscosity \ thermostated bath that 
can be operated up to 300 F and a working 
range that makes it easy to measure 
viscosities of well over a million centipoises 
are two of the new features of the improved 
Mac Michael viscosimete! The Mac- 
Michael is especially recommended for 
extremely viscous liquids and those 
whose viscosity cannot be determined in 
any other way: paints, varnishes, glue, 
resins, food products, lubricants, dairy 
products, gelatin, chocolate, heavy oils. 


Fisher Scientific Co 3813 


Scales Seales designed fer laboratory 
or field weighing of aggregates samples 
ure now being marketed. The scales 
combine features especially selected by 
Gilson to adapt them for use with the 
Gilson hydraulic and standard testing 
screens and the Gilson porta-screen 
equipment for test sizing of concrete 
aggregates, coal, ores minerals, and 
similar materials 

(Grilson Screen Co 3814 


Grinding Machine—-The Uni-Pol pol- 
isher-grinder is now available to research 
and development laboratories for fine 
lapping and polishing of semiconductor 
materials. The Uni-Pol is a_ versatile 
quality machine which incorporates an 
80 to 1200 rpm variable speed control. 

Geoscience Instruments ¢ orp 3815 


Stiffness Tester —A factor table is now 
attached to the Gurley stiffness tester 
as standard equipment This etched 
aluminum plate with convertible scale 
readings to milligrams of stiffness will 
eliminate the problem of the mislaid 
data ecard, formerly a problem in lab- 
oratories. The factor table, which can 
be attached to previously purchased 


Continued on page 592 


July 1961 





| 
| 
| 





a es oe 
IMPORTANT NEWS 
FOR YOUR 
MATERIALS TESTING 
Rt oh ee Oe 


The Marquardt TM-1 Auto-Dynamic Elevated Temperature 
Test Machine is now available for today’s most exacting 
materials testing applications. The TM-1 is an automatic, 
servo-controlled system which measures and records 
modulus, yield, ultimate strength, and other physical 
properties of materials. Tests can be run under rapid heat- 
ing and loading conditions to temperatures in excess of 
5,000°F and with true strain control to 3/4 in./sec. Load 
and strain controls include linear, complex, or cyclic pro- 
grams over a 50,000-pound range either in tension or 
compression. Marquardt’s materials testing product line 
includes programmers, power controllers, extensometers, 
and related equipment. ) 


For details write THE 
Director-Marketing, 
16556 Saticoy Street, 


Van Nuys, California 
i lt CORPORATION 
CORPORATE OFFICES, VAN NUYS, CALIFORNIA 


TM-1 CONTROL CONSOLE 


TM-1 50,000 LB TEST BED 
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FOR THE LABORATORY 


(Continued from page 591) 


instruments, is also being offered free of 
charge to each owner of a Gurley stiffness 
tester 


W.& L. EB. Gurley 3816 


D-C Null Voltmeter—sStability and 
resolution with | mv end-scale sensitivity, 
and a floating, high-impedance input are 
principal features of the new Model 413A 
d-c null voltmeter. The Model 413A 
has 13 zero-centered ranges, running 
from 1 mv to 1000 v end seale. High- 
input impedance (10 megohms on the 
most sensitive range, 200 megohms on the 
300-mv range and makes this 
instrument especially valuable in re- 
sistance bridge measurements. 

Hewlett Packard Co. 


above 


3817 


Plastic Shields—Two new portable 
models have been added to the line of 
laboratory safety shields under the 
trademark ‘“Lab-Guard.’’ The manu- 
facturer states that the portable shields 
are both of a compact weighted-base 
type, but differ in size and shape. 
Instruments for Research & Industry 3818 


Wire Tester 
ultrasonic 


New equipment for the 
permits the 
detection of inclusions as well as cracks 


testing of wire 
running in any direction in one operation. 
Flaws and other discontinuities of the 
smallest size (as small as 10 per cent of 
detected 


great accuracy The design ol 


diameter of fine wire , can be 
with 


Atlas-O 


..._ Bed 0 over the worl 


Give quick accurate answers to the de- 
teriorating effect of sunlight, weathering, 


washing and wearing of materials. A few 
minutes, hours, or days in Atlas-Ometers 
equals years of normal use deterioration. 
Indispensable for speed testing in 
product development and quality control 
in production. Exact standardized test 
programs can be repeated as frequently 
as required. 
Used extensively in these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 
Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete manual on each machine on request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 





Fade-Ometer® 
Weather-Ometer® $1350 up. 


$2755 up. 


Launder-Ometer® 
$875 complete with 
Complete with supplies. accessories and supplies. 


this Lehfeldt equipment has overcome the 
problems of sound coupling between 
transducer and wire by using a liquid 
meniscus formed over an opening. 


Marathon Specialty Steels, Inc. 3819 


Test Machine—An auto-dynamiec el- 
evated-temperature test machine for test- 
ing advanced materials at extreme stresses, 
strains, and temperatures has 
developed. Designed to meet exacting 
metallurgical testing requirements, the 
Marquardt TM-1 test machine is an 
integrated unit with the ability to simulate 
service conditions, that is, load 
and strain are controllable over a wide 
range; specimens can be heated slowly or 
in seconds; combined effects of rapid 
heating, rapid loading, 
and eyclic loads can be 
Accessor\ 


been 


actual 


loads, 
determined. 
provides ca- 


constant 


programmer 
pability of testing at varying conditions 
in a single test sequence, simulating the 
wide range of operating conditions en- 
countered by aerospace systems. 


The Marquardt Corp. 3820 


Infrared Monitor—A new model in the 
Pyrotel line of noncontacting infrared ra- 
diation monitors and controls is designed 
to operate in the low-temperature range 
of 500 to 1200 F and higher. Designated 
the Pyrotel PY40, it has an _ optical 
system that can detect small or moving 
targets and will operate at distances of 12 
in. to many feet awav from the targets, 
with repeat accuracies of 0.5 per cent and 
response in milliseconds. 


Vason Instrument Co., [ne 


3821 


meters 


, 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 
Pilling Tester Accelerator® 
$485 to $890. $485. 
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Test-Tube Racks 


variety of 


Available in a wide 
handle 


micro test 


sizes to laboratory 
from 
centrifuge bottles, the new 
steel “Z-racks”’ 


requirements. 


glassware tubes to 
stainless 
meet all laboratory 
Formed of _ fine-finished 
stainless steel, in a one-piece shape that 
has no crevices or sharp corners, these 
offer 


corrosion 


cleanliness and 
Absence of 
edges assures maximum safety in handling. 


Massey Dickinson Co.., Tne 3822 


racks maximum 


resistance sharp 


Strain Gage——-The type P-8 is a new 
addition to the line of flat-grid polyester- 
base wire strain gages. The new gage 
has grid & by & in 
It may be installed at room temperature 


dimensions of 


in 20 min using an adhesive. Operation 
is then possible to 400 F without elevated 
temperature cure. 

transparent, which 
installation ease. 


The polyester base is 
further 
Tests indicate excellent 
Each 
gage is marked with gage factor, resistance, 
and lot number. 
Metriz, Inc. 


assists in 


creep and hysteresis characteristics 


3823 


Reduction Oven 
this oven 


The novel design of 
prevents the undue loss of 
material. It provides maxi- 
mum test reliability, enabling very precise 
chemical analysis. The 


I yTOCESSC( | 


electronically 
close-controlled high temperatures prevent 
unwanted chemical reactions. The unique 
design and durable construction enable 
the oven to operate continuously at 
elevated temperatures of 500 to 600 C, 
Modern Laboratory Equipment Co., Iné 


3824 


Semiconductor A general-purpose 
semiconductor test set for measuring the 
important a-c and d-c parameters of 
transistors, diodes, and rectifiers can be 
used with all semiconductor 
power as well as low-level silicon or 
germanium. Called the Model G-320, it 
offers pnp and npn polarity, is simply 
calibrated and easily operated, permits 


devices, 


rapid device insertion, and employs long- 
life semiconductorized circuitry. 

Volecular Electronics, Inc. 3825 
Arc Melting Furnace—This furnace is 
designed for pilot alloy development of 
electronic materials used in semiconductor 
production, for example gold antimony, 
and for melting such difficult’ materials 
as gold, platinum, titanium, and other 
high-melting-point 
furnace 
sumable tungsten are tip to 
specimen purity; 
balanced — for 


metals. The new 
features water-cooled, noncon- 
protect 
electrodes designed and 
improved are stability; 
and all-around viewing through 360-deg 
glass band during entire operation 

URC Man ufacturing Corp. 3826 


Drying Tube—A new calcium chloride 
Nalgene drying tube is designed with one 
bulb like the usual glass tube. This new 
design provides a tubulature at the bulb 
end and a tube fitting at the other end. 
Made of polypropylene, the tube is 
unbreakable and may be autoclaved. 

The Nalge Co., Inc. 3827 

Liquid Scintillation—The first dual- 
channel liquid scintillation counting sys- 


Materials Research & Standards 





tem designed for room-temperature oOp- 
eration, called the Model 701, is designed 
for research applications requiring high 
sensitivity and efficiency in counting 
soft beta emitters such as carbon-14 
or tritium. The newly developed instru- 
ment is intended for laboratories interested 
in manually counting limited numbers of 
samples. 


Nuclear-Chicaqo Cor p 3828 


Plasma Generator A new 300-kw 
are plasma generator for materials testing 
and research in high-temperature chemical 
reactions and hy perthermal tunnel testing 
is said to operate at higher efficiencies 
than any other commercial are generator. 

Plasmadyne Corp. 3829 


Creep Test Oven—The Model 2300 
creep-test Oven is used for estimating the 
long-term strength of thermoplastic pipe 
when subjected to internal hydrostatic 
pressure. The test is applicable to all 
known types of thermoplastic pipe and 
practical temperatures, The 
experimental procedure is similar to that 
described in the ASTM Tentative Method 
of Test for Time-to-Failure of Plastic 
Pipe under Long-Term Hydrostatic Pres- 
sure (D 1598). 

Re sear¢ h App vance Co 3830 


jor any 


pH Adapter—A new pH _ recording 
adapter for use with high-quality potentio- 
metric recorders provides continuous and 
accurate recording of glass electrode pH 
for process study or titration, by measure 
or monitor. 


E. H. Sarge nt & Co 3831 


Aging Oven-—Recent studies in the 
ASTM rubber committee point to the 
fact that copper or copper-be iving ma- 
terial in apparatus used for pressure aging 
of rubber test specimens may cause serious 
contamination. The Scott Model LGP 
pressure eliminates — this 
possibility, since it contains neither brass 


aging oven 


nor copper and features a pressure system 
with all components ol stainless steel 
test evlinders, valves, tubing, and man- 
ifold—to eliminate metal contamination 
ol specimens under test. 


Scott Testers, Inc. 3832 


Sound Meter—A new exceptionally 
lightweight Model 450, 
measures but 2 by 3 by 6 in., weighs only 


sound meter, 
2 lb, and is operated on an ordinary 22.5- 
Vv battery with an operating life of 30 hr. 


H.H. Scott, Inc 3833 


Neutron Detector Neutron detectors 
with applications for neutron flux mon- 
itoring, reactor flux and power mapping, 
oil well logging, dosimetry, 
reactor safety devices, space exploration, 


neutron 


and cosmic ray studies are now available. 
The unit, essentially a solid-state neutron- 
sensitive ionization chamber with mil- 
limicrosecond response and low gamma 
sensistivity, operates at 25 v, is available 
in two sizes (5 by 5 or 10 by 10 mm 
and with uranium, boron, lithium, or 
hydrogenous material coatings. 

Solid State Radiations, Inc 3834 
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Concrete Penetrometer—The new 
pocketstyle concrete mortar penetrometer, 
Model CT-421, is used for fast evaluation 
of the “initial set’’ of concrete. To test, 
the penetrometer’s 149 sq in. shaft is 
forced into the concrete mortar 1 in. 
The resistance is shown on the direct- 
reading scale which holds its position 
until released. Scale range is from 0 to 
700 psi. 

Soiltest, Inc. 3835 


Pressure Transducer—A new series of 
high-temperature gage and _ differential 
pressure transducers, the P732, that 
accurately measure pressures over a 
wide variety of ranges and under extreme 
environmental conditions have been in- 
troduced. The small and _ lightweight 
P732 pressure transducers of rugged 
stainless steel construction are tem- 
perature compensated for 
operation to 600 F. 

Statham Instruments, Inc. 3836 


continuous 


Curl Sizing Tester—The new Carson 
curl sizing tester for testing the degree of 
curl and sizing of papers up to 0.0010 in 
in thickness features an improved timing 
system which permits the operator to 
make more precise measurements. It 
also features a totally enclosed liquid con- 
tainer that helps eliminate spills. 

Thwing- Albert Instrument Co. 3837 


Voltmeter—These high-impedance d-c 
TRVM’s are completely self-contained 
instruments that require only 31% in. of 


panel space and weight less than 11% lb. 
New circuit techniques reliably eliminate 
zero drift and the necessity for zero 
controls. 


Trio Laboratories, Inc. 3838 


Dosimeter Reader—New accessory 
equipment has been introduced to allow 
rapid conversion of any Turner fluorometer 
to the function of reading ionizing ra- 
diation dose and utilizing the new line of 
silver-activated glass dosimeter forms. 

G. K. Turner Associates 3839 


Ultrasonic Cleaner—The new Model 
SG-3 is designed for use with tanks up to 
8-gal capacity. Although similar in de- 
sign to the prototype Model SG-2, the 
new unit develops twice the power (400 
w), enabling the cleaner to maintain the 
same cavitation strength despite the 
larger tank volume. 

Will Corp. 3840 


NEW LITERATURE 


Pore Size—Accurate, simple, and quick 
measurements of the largest hole in a 
filter element can be made with the 
bubble point test stand described~ in 
Bulletin A 11. The test stand is used to 
detect damaged or otherwise imperfect 
elements prior to installation in an air- 
craft, missile, or ground system. 

Aircraft Porous Media, Inc. 6447 
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Standard Brinell 
testing machines. 
Direct reading, long 
stroke, and many 
other modifications 
available. 


Special Models Too! load. 





DUCTILITY 


Hydraulically powered 3/16- 
inch capacity sheet metal 
testers have up to 30,000-Ib. 





FOR THE 


ery Di Wo8 


TESTING 
MACHINES 











Write today for more information. 


DETROIT TESTING 
MACHINE COMPANY 


9400 Grinnell Avenue, Detroit 13, Michigan cammmeu 


Hand-operated portable 
tensile tester has 4,000 Ib. 
capacity. Hydraulic bench 
models have up to 40,000- 
lb. capacity. 
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High-Voltage Testing 
gineering application 
“High-Voltage 
Nondestructive,” 


A complete en- 
analysis, titled 
Testing: It Can Be 
Bulletin 5-15.4, details 
the cause of insulation breakdown, the 
minimizing of destructiveness by current 
limiting, and many other 
aspects of insulation testing. 
lssociated Research, Inc 6448 


pertinent 


Strain-Gage Wiring—A line of neat, 
convenient strain-gage wiring terminals is 
described and illustrated in a_ bulletin 
recently published. The 4-page, 2-color 
Bulletin No. 4340 includes photographs 
and drawings of the terminals, charac- 
teristics and specifications, features, ty pes, 
dimensions, and curves of typical leakage 
resistance versus temperature for high- 
temperature terminals 


complete line of electric ovens, furnaces, 
baths, environmental cabinets, related 
temperature control equipment and aec- 
cessories for laboratory, pilot plant, and 
production. 

Blue M Electric Co. 6451 


Heating Apparatus The recently re- 
leased Burrell Catalog 92 describes a 
complete line of heating equipment and 
apparatus for the laboratory. This 24- 
page illustrated catalog offers a detailed 
description of Burrell manufactured fur- 
including the high-temperature 
unit-package box and muffle furnaces 
and the Burrell high-temperature unit- 
package tube furnaces. 


Burrell Corp. 6452 


naces 


Air Pollution—Complete information 
about Cenco’s air pollution field test 
apparatus, its purpose, construction, op- 
eration, and maintenance, is provided in 
a new 18-page illustrated Brochure No 


erature, Bulletin 4-70, describes the 
complete line of Hyge shock testers. 


Consolidated Vacuum Corp. 6455 


Engineering Manual New Bulletin -2 
illustrates the many uses of remote- 
indicating load-cell systems throughout 
industry and suggests imaginative ideas 
for new applications not already commonly 
known. It compares the new Dillon 
differential transformer principle with 
conventional tube and circuitry designs 
It covers 33 capacities from 0 to 100 
lb through 0 to 1,000,000 Ib 
sion, tension, and push-pull models 

W.C. Dillon & Co., Inc. 6456 


Compres- 


Catalog——A comprehensive 56-page, 2- 
color master Catalog No. 614 provides 
complete information on an entire line of 
noise and field intensity meters, impulse 
generators, power density meters, mod- 
ulation meters, coaxial attenuators, and a 
wide variety of microwave components. 


313. Empire Devices, Inc. 6457 


Jaldwin-Lima- / ‘or . 
Baldwin-Lima-Hamilton Co a 6449 Central Scie ntifie ¢ Oo. 6453 


Accelerometer —‘‘Fairchild © Sub-Mini- 

Instruments Catalog The new 1961 ature Linear Accelerometers,’ a = 4- 
1962 catalog is virtually a reference book page illustrated brochure, contains per- 
acralyzers for the chemist 

addition 
designed specifically to 
monitor and record low concentrations of 


Acralyzers—New Bulletin K-4023 de- 
scribing Beckman air-pollution acralyzers 
published. The 
chemical 
analyzers are 


has been formance data on two models of sub- 


miniature linear accelerometers and a 


engineer, biologist, and 
automatic reagent related user of scientific equipment. It 
brief, concise summary of basic accelerom- 
eter principles. 


Fairchild Controls Cor p. 6458 


contains a most comprehensive com- 
pilation of up-to-date instruments and 


oxidants, oxides of nitrogen, or sulfur 


, equipment for general research, clinical 
dioxide in the atmosphere 
Beckman Scientific and Proces 


ments Di 6450 


study, production, quality control, and 
pilot-plant operation 

Cole-Parmer Instrument & Equipment 
Co 6454 


Metallography A “Guide to Metal- 
lographic Specimen Preparation”’ contains 
valuable information concerning current 
polishing methods. 

Wm. J. Hacker & Co., Inc. 6459 


Ovens 
aloq No. 161 illustrates and describes a 


New, 240-page multi-color Cat- 


Shock Testers—Newly revised _lit- 








FRL ENVIRONMENTAL 
TEST CHAMBER 


Industrial and military demands in 


plastics, textiles, metals, ete., require 
tensile and compression testing far 
from the standard temperatures. To 
meet this need at a reasonable invest- 
ment, the Model CS-90, FRL Environ- 
mental Test Chamber was designed 
specifically for use with either the 
floor or table model Instron Testers. 
The Chamber is shown alone and in position with the Instron. 
Model is —90°F to +750°F. 


The range of the standard 


Catalog or Individual Brochure upon request. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon St. Kearny, N. J. 


4 


Flammability 


i 


Heat Distortion Gas Transmission Abrasion Resilience 
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Test Equipment—New 48-page Catalog 
No. 21-B describes testing equipment for 
cement, concrete, solids, bituminous, and 
petroleum products. 

Humboldt Mfy. Co. 6460 


Bantam-Ware Catalog—A new 32- 
page Bantam-ware Catalog BW-2 has over 
150 new items in the expanding line of 
small organic glass apparatus. Three 
new kits are featured. 

Kontes Glass Co. 6461 


Chemical Catalog—The 1961 A.R. 
catalog contains a complete listing of more 
than 400 reagents in addition to de- 
scriptive data on other laboratory chem- 
icals and solvents. Also included in the 
book is complete information on ordering, 
labeling, and packaging. 

Mallinckrodt Chemical Works 6462 


Chemical Safety—Revised editions of 
four chemical safety data sheets are now 
available. These booklets on benzene, 
SD-2; nitric acid, SD-5; paraformalde- 
hyde, SD-6; and anhydrous ammonia, 
SD-8, list not only the characteristics of 
these chemicals, but also the hazards, 
engineering control of hazards, employee 
safety procedures, fire-fighting techniques, 
recommended handling and storage prac- 
tices, tank and equipment cleaning and 
repair procedure Ss, Waste disposal, medical 
measures necessary, and first-aid require- 
ments. 

Van ‘fact ring Chemists’ Assn., Ine. 


6463 


Chemical Catalog—-A new catalog, 
listing an expanded line of laboratory 
chemicals, contains over 5000 laboratory 
listings, including organics, inorganic 
reagents and elements, and a compre- 
hensive line of stains and indicators. 

Vatheson Coleman & Bel 6464 


Ceramic Diode—Technical Bulletin No. 
M-108, a 2-page data sheet describing the 
new ceramic diode closure, lists complete 
specifications on the new ceramic diode 
closure which meets MIL specifications 
and is rated for use at —65 to 150 C. 

Vetalizing Industries, Inc. 6465 


Radioactivity Instruments—A new 9%6- 
page catalog, describing more than 250 
instruments, counting systems, radio- 
nuclides, and nucle ar accessories has been 
announced. Forty-eight per cent of the 
new catalog is devoted to descriptions of 
new products introduced since the previous 
catalog two vears ago 


NV uclear-Chicago Cor p 6466 


Potential Tester,-A new 8-page catalog 
of high-voltage test sets and power 
supplies lists 10 pieces of new equipment 
recently released, including a special 
cable hipot tester, insulating oil dielectric 
tester, and multiple output dielectric 
test set. 

Pe schel Electroni« Ss, Ine. 6467 


Isotope Chambers—A new  6-page 
folder, providing engineering data on 
19 isotope chambers for gamma radiog- 
raphy is available. Specifications are 
ziven for eight chambers that employ 
iridium-192 and for eleven chambers 
that use cobalt-60. Text discusses radiog- 
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CompuDyne 
TRAILERS 


a Wy 1202 





... bring 


th CompuDyne Trailers equipped for a wide 
e range of instrument testing, or outfitted as 
‘White Rooms” to clean parts for LOX serv- 


testi ng wd ad the job at Atlas and Titan mis- 


Testing Labs—tTrailers may be equipped for 
lab instrumentation or control system testing 
with a wide range of pneumatic, hydraulic, 
electronic and electrical test equipment ac- 
to cording to your specifications. Secondary or 
tertiary calibration standards. Pressures to 
the 10,000 psi typical accuracy 1/10 of 1%. 


Cleaning Facilities — For LOX, other cryo- 
> genic fluids, fuel flushing, decontamination, 
Job micro and black light inspection. These 

trailers can be equipped to meet your par- 

‘ ticular requirements, including but not 
site limited to such items as vacuum grinding 
facilities, hot nitrogen control, absolute air 
filtration and special construction for haz- 

ardous operations. 


Most installations can be shipped in 2 to 8 
weeks after receipt of the trailer. 


Trailers for many specialized needs... 
Designed, Fabricated and Operated by CompuDyne Corporation 


Write or phone 


CompuDyne Corporation 


400 SOUTH WARMINSTER ROAD * HATBORO, PENNSYLVANIA 
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FORNEY 
opeR, fel a -a a - 
TESTERS 


are your best investment in low-cost 
concrete testing equipment. 


HERE’S WHY! 


EXPERIENCE 


Forney's, Incorporated are 
pioneers in the design and 
manufacture of plant, job site 
and laboratory testing equip- 
ment for concrete and con- 
crete products. 


SPECIALISTS 


Forney's, Incorporated is the 
only concrete testing equip- 
ment and apparatus manu- 
facturer specializing in the 
construction industry. 


COMPLETE LINE 


Forney's, Incorporated manu- 
facture testing equipment for 
all concrete products includ- 
ing blocks, pipe, drain and 
sewer tile, beams, cylinders 
and cubes. Special apparatus 
designed and built to order. 


re GUARANTEE 

All Forney Testers are uncon- 
ditionally quaranteed against 
defective material, workman- 
ship and performance. Your 


complete satisfaction is posi- 
tively assured, 


Write, wire or phone for information, 
prices or specific recommendations .on 
testers to meet any testing requirements, 


FORNEY'S, INC. 


Tester Division 
P, O. Box 310 
New Castle, Pa., U.S.A, 
Phone OLiver 2-661! 
Cable : Forney's, New Castle 





NEW LITERATURE 


(Continued from page 595) 


raphy procedures, features, operation, and 
equipment construction. 
Philips Electronic Instruments 6468 
Gas Chromatograph—How to obtain 
speedy, reliable solutions to routine gas 
and volatile liquid analysis problems with 
a chromatograph is explained in a new 
2-color, 4-page bulletin on the Chronofrac, 
Model VP-1. Bulletin No. 619 carefully 
demonstrates stability and resolution of 
this instrument through the use of several 
actual chromatograms. 
Precision Scientific Co. 6469 
Voltage-Current Calibrator—Technical 
Bulletin 60-C Model 1082 
precision voltage-current calibrator, a 
highly sensitive comparator-type signal- 
measuring instrument that samples and 
measures a-c pulse, or d-c signals from 1 
mv to 10 v, and accepts input signal 
bandwidths to more than 100 Me. 
Rese Engineering, Inc. 


describes 


6470 


Catalog—New Lab-ORA- 
TORY, with over 50 timely and new 
analytical laboratory items for the chem- 
ist, features thermostats, constant-tem- 
perature equipment, circulators, fraction 
collectors, recorders, 


16-page 


fluorophotometers, 
evaporators, chromatography items, heat- 
ing jackets and _ tapes, water- 
bath shakers, and reflection gloss meters. 


6471 


stirrers, 
Schaar and Co. 
Compressibility—New Brochure A re- 
ports a few of the wide range of develop- 
ments in internal investigation of com- 
pressibility, vehicle 
performance devices 
electrical 


suspension, high- 
using intensified 
eable impact, and 
magnetic liquid spring development. Also 
described and illustrated is the Tayco 
designed and manufactured 
celerator for high-velocity 
wind tunnel. 

Tayco Developme nts, Inc. 


energy, 


linear ac- 
testing in a 


6472 


Thermocouples—A new, 10-page Cat- 
alog 2550 describes the processes used to 
produce TEMPAK 
terial. 


thermocouple ma- 


Temptron, Inc. 6473 

Paperboard Tester—Now available is a 
data sheet illustrating and describing the 
ply bond tester. This testing machine 
was created to meet the need for additional 
physical testing of 
gummed 


laminated products, 

and other packaging 

materials requiring high strength. 
Testing Machines, Inc. 


tape, 
6474 


Catalog—A 12-page technical brochure, 
““Moisture-Density Determinations For 
Civil Engineering Works,”’ describes in 
detail an improved nuclear system for 
taking rapid field measurements of soil 
moisture content and soil density. The 
system consists of a radioactive source, a 
detector for the source, and a sealer to 
indicate the amount of radiation detected. 


TESTlab Corp. 6475 


Apparatus Catalog—More than 20,000 


carefully evaluated items are listed in the 
61st anniversary edition of the catalog, 
“Scientific Apparatus and 
now being distributed to 
Format of the encyclopedic, 1148-page 
volume has been revised to render it 
lighter in weight for easier handling, but 
extensive listings of the latest laboratory 
instruments with full complement of 
accessories have been retained. 
Arthur H. Thomas Co. 


Reagents,”’ 
scientists. 


6476 


Titrations—Two-page data sheet out- 
lines continuous, automatic method for 
determination of total acidity. The 
method details a means by which, with 
the addition of a suitable buffer, slight 
changes in acid concentration will give 
only slight changes in 
instead of the 
change. 

Technicon Controls, Inc. 


indicator color, 


usual sharp, complete 


6477 


LABORATORIES 


The Bendix Corp., Ann Arbor, Mich. 
A new chamber for the dress 
rehearsal of large prior to 
launch into orbit has been announced 
The new vacuum test chamber, 20 ft in 
diameter and 27 ft long, is being con- 
structed as part of a major expansion of 
the Corporate Space Laboratory at the 
Bendix Systems Div., Ann Arbor, Mich- 
igan. When October of 
this year, the expansion will provide a 
$10 million facility for the development, 
assembly, and test of 
craft. 


space 


satellites 


completed in 


complete space- 


Owens-Illinois Glass Co., Toledo, Ohio 

A new research and testing laboratory 
dedicated to the improvement of paper 
products from tree to corrugated and 
solid fiber shipping boxes and multiwall 
bags has been opened in Toledo, Ohio, 
by the Forest Products Group of Owens- 
Illinois facility, 
located Technical 
Center, ranks as one of the best equipped 
in the paper industry. 


Class Co. The new 
idjacent to O-I’s 


Quantum, Inc., Wallingford, Conn. 
This leading commercial 
oravory has established a 
search division 
office at 


research lab- 
nuclear re- 
and opened a_ regional 
Buffalo, N. Y. The research 
division, which is located at the Western 
New York Nuclear Research Center on 
the campus of the University of Buffalo, 
will be the primary site of Quantum’s 
research in radioactive tracer techniques, 
radiation effects, radiation 
activation anlysis, and 
science technologies. 


chemistry, 
other nuclear 


MATERIALS 


Indium Clad Aluminum—The new 
tri-clad alloy junction material, indium 
clad aluminum, is now fully described in a 
technical data bulletin. Bulletin Z-107 
describes the sequential melting process 
which makes the indium clad aluminum 
preform highly desirable in forming p- 


(Continued on page 598) 
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GET IMMEDIATE ANSWERS WITH : : 
Of); il | tp time winner... 
YOUR OWN illon LF 


TESTING 
DEPARTMENT! 


REMOTE-INDICATING /homs wins again 


LOAD CELL SYSTEMS tee oe Pyrex Achievement Award 
for outstanding sales of 


PYREX 
LABORATORY 
GLASSWARE 


As in the three former years since 

PROFESSIONAL Testing Equipment establishment of the award by the 

Within Reach of the Average Shop Budget! Corning Glass Works, we are again 

recipients of the Steuben crystal 

trophy for outstanding sales of Pyrex 
laboratory ware. 


Your own available test department can be worth its weight 
in gold. In addition to getting immediate answers to your 
te agg ll save outside fees...and costly employee We repsiedl Nat und ated mee 
; , ; than 1,500,000 pieces of Pyrex ware 
Whatever your product, there’s a Dillon instrument you : . : 
can use to advantage. Tensile, compression, torque or shear —not including Tubing or Rod—and 
...1 pound to 1 million pounds! Anyone can operate. — therefore prepared to make aa 
Rugged and dependable. Guaranteed accuracy! mediate shipment of orders for either 
J, large quantities or varied assort- 
ments. 


See our new 1961 catalog for current 
listings of the widest assortment of 
Pyrex laboratory glassware available 
from any single source. 


PLEASE BE SURE TO MENTION PRODUCT IN 
WHICH YOU ARE SPECIFICALLY INTERESTED. A 














TO MEASURE, WEIGH, TEST OR CONTROL — CALL ON DILLON 
.. PRECISION INSTRUMENTS FOR 3 DECADES! A.H.T.CO 


[.asonarony aprasatus | 








a, . OS : cS ARTHUR H. THOMAS CO. 


Laboratory Apparatus and Reagents 


. 
w.Cc 5 al & COMPANY, INC. VINE STREET AT THIRD 


PHILADELPHIA 5, PA. 
DEPT. 102, 14620 KESWICK STREET, VAN NUYS 77, CALIFORNIA 
Representatives in All Principal Cities More and More Laboratories RELY ON THOMAS 
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UP-DATE 
YOUR 


Low Cost ACCR-O-METER Conversion Kit gives 
you ultra-precise electronic testing—is adapt- 
able to all Scott Tester Models in J and L Series, 
and Model X-3 and XL Testers. 


Highly efficient and economical 
ACCR-O-METER Conversion Kit is es- 
sentially the load measuring system taken 
from the Scott Model CRE for adaptation 
to your vertical Scott Tester. Designed by 
Scott for constant-rate-of-extension test- 
ing, ACCR-O-METER gives you the ad- 
vantages of easy, automatic, inertialess 
electronic testing—at modest cost! Quick, 
too... all it takes is substitution of bolted- 
on units. No machining, no welding. Here 
are just a few of the time-saving, money- 
saving features of the ACCR-O-METER: 

INERTIALESS WEIGHING Elec- 
tronic strain gage weighing 
eliminates weight - handling. 
Load cell has interchangeable 
force dividers for 30 different 
test capacities to 2000 Ibs. ... 


for greater testing convenience 
and economy! 


PUSH-BUTTON SIMPLICITY 
Fingertip controls — effort- 
less operation. Available 
with wide range chart speeds 
... plus “time-to-break” and 
“pipping” circuit for special 
testing. More tests per hour, 
in the lab, or on production! 


STRESS - STRAIN PICTURIZED 
Electronic weighing pictur- 
izes stress-strain data on 
permanent strip chart, giv- 
ing ample magnification for 
practically all materials. 


Interested? Write for complete facts 
and prices. (Be sure to state model of 
your present Scott Tester.) Scott 
Testers Inc., 120 Blackstone Street, 
Providence, R. I. Tel. DExter 1-5650 
(Area Code 401). 


SCOTT 
TESTERS 


od 
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MATERIALS 


(Continued from page 596 


type alloy junctions in germanium semi- 
conductors. 
lecurate Specialties Co., Ine., Hacken- 


Sacn, N ° és. 


Glass Fiber -A new S-page brochure 
discussing diverse applications of glass 
fibers and the manufacturing methods of 
producing them has published 
In addition to discussing characteristics 
and capabilities of filament winding and 
centrifugal molding, the booklet, titled 
“Focus on Fibre-glass,’’ 
advantages of matched-metal molding 
and premix molding for specific types of 
products. 

Apex Reinforced Fibre-Glass Div., Cleve- 
land, Ohio 


been 


describes the 


Chemical —A bulletin de- 
scribing properties, uses, and handling of 
the versatile chemical trimethoxyboroxine 
(TMB) has been issued. The booklet 
covers in detail the principal applications 
of TMB as a metals fire extinguisher; 
as a primary curing agent for epoxy resins; 
and as an agent 


12-page 


for nitrogen removal 
from refinery feed stocks. Case histories 
are given on experimental fire extinguish- 
ing for zirconium sponge, magnesium 
chips, titanium sponge, and magnesium 
castings. Typical physical properties 
listed include vapor pressure at varying 
temperatures, solubility of organic liquids 


in TMB at 25 C, and solubility in organic 
compounds in TMB 
Callery Che mical Co., Caller if. Pa. 


Alloy “Properties of the New Cobalt- 
Base Alloy UMCo 50” are reported in a 
publication of the Cobalt In- 
This latest 
50 per cent Co, 30 


recent 
formation Center. research 
report on the alloy 
Cr, 20 Fe) contains data on its structure, 
its room-temperature tensile strength, 
and 100-hr = stress-rupture strength at 
1600 and 1800 F, and the effect of addi- 
interstitials and substitution el- 
ements— Mo, Si, Nb, and Ti Data on 
the basic alloy show that it 


tions 


low carbon 
can be cast and forged without difficulty 
and that it has adequate room-temperature 
properties (good tensile strength and suffi- 
cient ductility high-temperature tensile 
and stress prop ‘rties that compare favor- 
ably with the complex superalloys above 
1650 F; excellent 
resistance, particularly at high tempera- 
ture; good thermal 
satisfactory machinability; good oxidation 
resistance in air and air-sulfur dioxide 
mixtures; 


wear and = abrasion 


shock resistance; 


and good corrosion resistance 
in sulfuric and boiling nitric acid and 
molten zine. 

Cobalt Information Center, Batlelle \e- 


morial Inst., Columbus, Ohio 


Industrial Felt—A catalog features a 
“Ready Reference Index” which alpabeti- 
cally lists hundreds of applications of 
industrial felts with the proper type to use 
There are tables listed under roll felts 
and sheet felts with the following pertinent 





The TESTshaker is a new 
patented sieve shaker which 
incorporates the following 
features: 


Low Cost 
e 


Light Weight 
° 


Manual or Electric 
Takes 8” oat 12” sieves 
Quiet Sesuiton 
Unique Shaking Action 
® 


Maintenance Free 


Complete details 
available on request 


No spare parts needed 


Represented in Canada and 
most foreign countries. 





TESTshaker 


for fast, accurate sieve analysis 














NI kab CORPORATION 

















Phone—MU 5-0006 Cable—TESTlab 


3398 Milwaukee Avenue 
Chicago 41, Illinois 
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data: Federal Specifications CF-206A, 
Commercial Standards 185-52, SAE Spec- 
ifications, comparative price coefticients, 
general properties, physical 
mechanical properties, chemical 
erties, and fabricating methods. 
Continertal Felt Co., New York, N.Y. 


properties, 
prop- 


Copper-Lithium Alloys—Articles on the 
copper-lithium system are described in a 
new bibliography. The 
stracts cover all the published literature 
on this subject and are 
chronological order. 
handy such 
physical and chemical properties, 
analysis, preparation, and the standard 
phase diagram. 

Foote Mineral Co., Philadelphia, Pa. 


annotated ab- 
arranged in 
An index provides 
reference to subjects as 


uses, 


Tungsten Alloy—Kennertium is a new 
trade name for the heavy tungsten alloy. 
Principal improvements are in ductility 
and tensile and compressive strengths. 
Elongation increased to the 
range of 10 to 25 per cent (4-in. gage 
length). Its ultimate tensile strength 
ranges up to 135,000 psi and its compres- 
sive strength to 500,000 psi. A reduction 
in length of 52 per cent without cracking 
was produced under a load of 500,000 psi. 
Yield point in compression is 85,000 psi. 
Hardness is 270 to 297 Brinell, and the 
modulus of elasticity is 45,000,000 psi. 
Kennertium has a coefficient of thermal 
expansion of 3.7 xX 10~° per deg Fahr 
in the range of 100 to 1200 F. Electrical 
conductivity is 15.5 per cent of that of 
copper, and it is virtually nonmagnetic. 
Other properties of Kennertium are 
given in a new 8-page bulletin. 

Kennametal, Inc., Latrobe, Pa. 


has been 


Steel—A steel industry ‘“‘first’’—the 
commercial production of rolled structural 
shapes made from quenched and tempered 
alloy steels—has been announced. Heat 
treated to design strengths as much as 
three times that of structural carbon 
steel, the new shapes are said to promise 
“important weight and cost savings in a 
host of structural applications ranging 
from submarines to skyscrapers.” Fur- 
nished in standard I-beams, channels, and 
angles, and in lengths up to 40 ft, the 
new shapes are produced from several 
well-known quenched and tempered alloy 
These include: USS “T-L”’ 
and “T-L”’ type A constructional alloy 
steels; 9 per cent nickel steel for cryogenic 
applications at temperatures as low as 
—320 F; and HY-80 naval armor steel. 
U.S. Steel Corp , Pittsburgh, Pa 


compositions. 


“.. It is clear that we are the 
victims of an epidemic of repetitious 
research reports; that these re- 
ports have more often than not been 
commissioned to substitute for ac- 
tion rather than to accomplish it; 
and finally, that the original reports, 
the good ones, are never 
acted upon or are acted upon only 
after the trouble they have pointed 
to has engulfed us.”’ 

“The Longest Way from 
Thought to Action’, Ed- 
ward T. Chase, The Reporter, 
June 22, 1961. 


almost 
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HOW MUCH DO YOU REALLY KNOW ABOUT 


SOVIET TECHNOLOGY? 


Let official Soviet publications keep you informed of Russian technical 
developments behind the Iron Curtain. Four original Soviet journals 
are available to you in English, cover-to-cover translations. The ISA 
Soviet Instrumentation and Control Series is sponsored by the Instru- 
ment Society of America under a grant from the National Science 
Foundation. Now in its third year, this series affords you an excellent 
means of charting Russian activities in automatic control, measure- 
ment techniques and instrumentation. The translated journals are: 


Automation and Remote Control 
Avtomatika i Telemekhanika — Arti- 
cles on all phases of automatic control 
theories and techniques. Published 
monthly by the Academy of Sciences, 
U.S.S.R. (57, ’58, 59 and ’60 issues 
available) 


Instruments and Experimental Techniques 


(Pribory i Tekhnika Eksperimenta)— 
Bi-monthly published by the Academy 
of Sciences, U.S.S.R. Articles relate 
to function, construction, application 
and operation of instruments in vari- 
ous fields of experimentation. (58, 59 
and ’60 issues available) 


Measurement Techniques 


(Izmeritel’naia Tekhnika)—Published 
monthly by Academy of Sciences, 
U.S.S.R. Particularly interesting to 
those engaged in study and applica- 
tion of fundamental measurement. 
(58, *59 and ’60 issues available) 


Industrial Laboratory 


(Zavodskaya Laboratoriya)—Pub- 
lished monthly by the State Scientific- 
Technical Committee of the Council 
of Ministers, U.S.S.R. Presents arti- 
cles on instrumentation for analytical 
chemistry and physical and mechan- 
ical methods of material research and 
testing. (58, ‘59 and ’60 issues available) 


INSTRUMENT SOCIETY of AMERICA 


Penn Sheraton Hotel, 530 William Penn Place, 


Pittsburgh 19, Pa. 


SEND FOR FREE BOOKLET 


MRS 7-61 


which contains complete information about the ISA Soviet Instrumentation and Control 


Write: 


Translation Series. 


Publications Department, Instrument Society of America, 


Penn Sheraton Hotel, 530 William Penn Place, Pittsburgh 19, Pa. 
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CLASSIFY 
LABORATORY 
QUANTITIES 


for product or new 
material research 
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s 
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AP 


DETERMINE PARTICLE 
SIZE DISTRIBUTION 


below 60 microns . . . in materials such as: 


Beryllium Powder Grinding Sand 
Catalyst Metal Oxides 
Ceramic Powders Penicillin 
Chemicals Polymers 
Diatomaceous Earth Powdered Metals 
Drugs Milk Solids 

Dry Powders Standard Dust 
Fly Ash Samples 


with the 
DIETERT-DETROIT 


(BAHCO) 


MICRO-PARTICLE 
CLASSIFIER 


RS odd 
wet fet 


as 


Model 

No. 6000, 
totally 
enclosed 
220 volt, 

3 phase 
motor 
operates at 
3500 rpm. 


Ae, | 
ria 
Ba 

1 
Per | 
oJ 

- 


| 
+3 
Me 

4 


4, 
Lee 
i 


ga 
" 


A i 


bly a 
ete) 
heh A t 
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Widely used for particle size control in 
many industrial processes . . . for scienti- 
fic study of fine materials . . . for pre- 
testing dust collector needs . . . for 
determining the separating efficiency of 
air cleaners. An 8-fraction analysis can 
be completed at the rate of 15 minutes 
per fraction by unskilled operators. Frac- 
tions are precisely defined and may be 
retained for accurate study. 


ee y 


HARRY W. DIETERT CO. 
CONTROL EQUIPMENT 


9330 ROSELAWN DETROIT 4, MICHIGAN 


Send me 8-page Micro-Particle Classifier bulletin. 


Name 
Company 
Oe 


City State 
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RANDOM SAMPLES 


R: Plastics 


Puastics are being found 


increasingly useful in surgery and other 


medical applications. There are many 
good reasons for using certain plastics 
they are inert and therefore do not react 
in the body to produce toxic effects; 
they are stable for long periods of time; 
they are lightweight; and they are easy 
to mold into intricate shapes. 

Many different kinds of plastics help 
in the treatment of eyes and ears. Im- 
plants of silicone rubber have been used 
to reinforce and support corrected de- 
tached retinas; this technique has al- 
ready prevented blindness in more than 
2000 cases. Methyl methacrylate is a 
standard material for contact lenses. 
Artificial plastic eyeballs are available, 
and artificial corneas are now being de- 
veloped. Plastics can be used to patch 
perforated ear drums in such a way that 
infections do not set in to complicate 
healing; polyethylene tubing has been 
implanted in the middle ear to restore 
continuity of sound pressure. 

There has been moderate progress in 
adapting plastic glues for medical pur- 
poses. Polyurethane foams have been 
used as adhesives, and applied directly 
to fractures and broken bones, but there 
are complications. An ideal material 
would permit the patient to move his 
glued limb within hours and use it two to 
seven days after setting. Then, even- 
tually, new bone would grow through and 
around the plastic and finally replace it. 
So far, the idea has not worked out very 
well in practice, but development is con- 
tinuing. Glue is now used to seal 
surgical incisions without leaving scars, 
and where surgery cannot compensate 
for extensive surface damage, lifelike 
plastic parts can be made up and 
attached with plastic glue. 

Plastics are sometimes used for equip- 
ment which takes over the actual life- 
sustaining processes of the body. One 
recently developed machine circulates 
and oxygenates blood while surgeons 
operate on immobilized hearts and lungs. 
Thin films of silicone rubber, used in the 
diffusion of blood, help to make such 
machinery practical. Other silicone 
compounds have actually been injected 
into the circulatory system to retard co- 
agulation and break air bubbles in the 
blood as they pass through the machine. 

Plastics have a variety of other uses as 
replacements within the body. Plastic 
heart valves have been implanted in 
over 4000 people, and plastic arteries 
have become well-established surgical 
aids. In some instances, the cervical 


esophagus (that part in the neck) can be 
reconstructed completely in the form of 
nylon tubing, and polyethylene tubes 
can replace other parts of the esophagus 
that have been ruptured by cancer. A 
surgical mesh of woven plastic filaments 
can be used to mend or reinforce areas 
that will not mend naturally—the woven 
mesh is open enough to permit bodily 
tissue to penetrate the mesh easily 
during the healing process. 

In the operating room itself, plastics 
are unusually useful aids. For ex- 
ample, clear vinyl film can be substi- 
tuted for surgical towels. The body is 
sprayed with an adhesive and then the 
sterilized film is fitted on; the surgeon 
makes the incision directly through the 
film, and after the operation is over, he 
either peels off the film and glues or 
sutures the wound or he can sew up the 
incision right through the film. This 
technique is particularly useful in brain 
surgery, because the anesthetist is free to 
observe the patient’s face throughout 
the operation; normally, it would be 
swathed in towels.  Silicone-coated 
nylon sutures are used in neurosurgery 
to prevent adhesion to nerves and 
tissues, and woven plastic compounds 
coated with a silicone compound may be 
applied to keep dressings from sticking 
to severe burns. 

Several innovations have added to the 
comfort of patients. Plastic vacci- 
nators may even be used; vaccine- 
treated prongs on plastic strips to the 
same job more effectively than the long 
needle, and there is less pain and scar- 
ring. For the bed-ridden, silicone oils 
are sprayed on the skin, to prevent bed- 
sores and infections. And the beneficial 
effects of aspirin may be prolonged by 
mixing it with polyvinyl acetate. 


Industrial Bulletin 
Arthur D. Little, Inc. 
February, 1961 


Stiffness Changes in Supercon- 
ductive Metals 


THE FIRST complete meas- 
urements of the mechanical stiffness of 
metals cooled until they have lost all 
resistance to electrical currents—meas- 
urements that will help provide a better 
understanding of what makes memory 
elements in computers behave the way 
they do—have been made at the Ford 
Motor Co.’s Scientific Laboratory. 

It has been known for some time that 
certain metals when cooled to tempera- 
tures near absolute zero lose their elec- 
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trical resistance completely. This 
phenomenon — superconductivity — has 
never been explained satisfactorily by 
theory, but two important applications 
of the phenomenon are the cryotron, the 
memory element for computers, and, 
more recently, a new type of extremely 
powerful magnet. 

For several years, physicists have 
predicted that when a metal cools to the 
critical temperature at which it com- 
pletely loses its electrical resistance, 
there would be a change in the elastic 
stiffness of the metal during the transi- 
tion. The Ford measurements confirm 
that there is such a change, varying 
from 0.5 to 200 ppm for the cubic metals 
studied—lead, vanadium, tantalum, and 
columbium. 

The new measurements represent the 
first time a complete examination of this 
effect has been carried out. Because of 
the completeness of the data, it was 
possible to show that what the theory of 
superconductivity has neglected as a 
source of energy to change a metal into a 
perfect conductor may, in fact, be the 
main source of such energy. These 
measurements not only permit the 
energy calculation, but they also make 
it possible to bring together several 
other experimental pieces of information 
which have been collected over the past 
few years in many laboratories around 
the world. 


As is often the case with a new experi- 
mental technique, several completely un- 
expected effects were discovered. It 
was found, for example, that decreasing 
the temperature stiffened all the metals 
much more gradually than expected. 
Also discovered were odd variations of 
the stiffness with temperature in tanta- 
lum and columbium, which were asso- 
ciated with minute amounts of im- 
purities. The variations appeared when 
the samples were sheared in one way 
and were absent during different shear- 
ing distortions. 


U-2’s Help Support Rain Theory 


AMERICAN U-2 AIRCRAFT 
have gathered evidence which strongly 
supports an Australian theory of how 
rain is formed. The U-2’s collected 
high-altitude dust samples in an effort 
to help determine their source. 

It is already known that clouds are 
likely to form rain when the atmosphere 
is full of tiny, solid particles. These 
particles, which fill the earth’s atmos- 
phere from time to time, become the 
nuclei for ice crystals that melt and be- 
come rain, the Australian scientists say. 

One unanswered question involved 
here is the origin of the particles. They 
may be thrown up from the earth, but 
EK. G. Bowen, chief of the Division of 


CAWO is an improved industrial x-ray emulsion coated on fine paper 


instead of film base. 


It’s great for some jobs (mostly high contrast subjects like those listed 


Radiophysics in the Commonwealth 
Scientific and Industrial Research 
Organization, believes they may origin- 
nate from meteor showers that enter the 
earth’s atmosphere from outer space. 

If dust from the ground is the source 
of the particles, their number should 
rapidly decrease with altitude. Few 
should be found above 30,000 to 35,000 
ft, Dr. Bowen says. On the other hand, 
if the particles are coming from outer 
space, there should be just as many at 
great heights as there are lower down. 

To find out which idea was correct, 
the high-flying U-2’s were fitted with 
special dust-collecting filters designed 
by Keith Bigg of the CSIRO radio- 
physics laboratory. Flying over Sale, 
in southern Australia, the U-2’s picked 
up dust samples that showed consider- 
able numbers of particles up to 60,000 ft 
and higher. This has led the scientists 
to believe that the particles are coming 
from outer space. 

The Australians hope to get more data 
by taking measurements up to 100,000 
ft, probably with balloons. They will 
also try to identify the particles chemi- 
cally. The information they gather, 
CSIRO believes, will be of vital im- 
portance in understanding the weather 
and in forecasting rain. 


Chemical and Engineering News, 
Dec. 12, 1960 


a message about CAWO x-ray paper 


\can do the job? 


HONEYCOMB PANELS 


crushed cores and node flow 


opposite). Some others it can’t handle at all... sensitivity threshold is 4%. ELECTRONIC ASSEMBLIES 
alignment of parts, inclusions, 
wiring in sealed assemblies 
RUBBER TIRES 
cord alignment, laps, voids, bubbles 
BONDING 
metal to metal voids 
SOLID FUEL MISSILES 
checking position of firing pins 
X-RAY LABORATORY 
applications when specifications do not 
require use of standard x-ray films 


Size for size, CAWO costs about half as much as x-ray film. 


If your kind of radiography lies within its scope, you can save about 50¢ 
out of every dollar you’re now spending on x-ray film. 


Check with your local Picker man (see phone book). He’ll tell you whether 
CAWO is right for you. 


Or write: 
Picker X-Ray Corporation 
25 So. Broadway, White Plains, N.Y. 


FOR FURTHER INFORMATION CIRCLE 1171 ON READER SERVICE CARD 


July 1961 





LETTERS 





© Congratulations on your editorial in 


the March issue on the relative importance 
research. I 


of space enjoyed it very 


much. The choice you mention should 
be made as clear as possible, but it is 
under the rug. Such 
editorials as this one do a great service. 


W.L. Docu 


Research Associate, 


frequently swept 


School of Civil Engineering, 
Purdue University, Lafavett 


* Since approving the galley proof for 
my article [Some Thoughts on the In- 
formation Problem’’] in the June issue, 
I have accepted employment with Jonker 
Business Machines as Director of In- 
formation Services. If it is not too late 
to do so, could you so indicate in the 
article? 
I appreciate that it may be too late, 
but if you can make the change, I will 
appreciate It. 
Joun C. CostTELLo 
Director of Information Services 
Jonker Business Machines, Ine 
Gaithersburg, Md. 

1t was too late. Ed 


POLISH METALLURGICAL SPECIMENS 


VIBRAY ORY 


SYV7RON 


POLISH SAMPLES FASTER, BETTER, MORE UNIFORMLY 


Easy, mechanical polishing of metallurgical 
specimens for examination analysis, or elec- 
tron photo-micrographs. Whether it’s one or 
a number of specimens, just place in a 
Syntron Polishing Machine and adjust vibra- 
tion to desired amplitude. Samples will move 
smoothly around bowl and over compound 
producing the smoothest surface possible. 


Syntron Polishing Machines produce smooth, 
scratch-free surfaces quickly and uniformly 
every time. Powered by Syntron’s famous 
electromagnetic drive unit assuring you of 
efficiency, dependability, and low mainte- 
nance. Pan and abrasive disc are easily 
removed and replaced. 


Syntron Polishing Machines can speed your 
specimen processing 
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Write for detailed information today. 


SYVTRCN 


: SYNTRON COMPANY 
444 Lexington Avenue «Homer City, Pa. 
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q We have read with interest the excel 
lent article in the January issue of Ma- 
Research & Standards by Mr 

Bloss, on the evaluation § of 
resistance strain gages. Since this subject 
is one of continually increasing importance 


terials 
Roscoe 


to our industry, we feel we should direct 
your attention to an error of reference in 
one of the discussions following the paper. 


Peter Stein 
(p. 15), mention was “NASA 
Standard 942.’ The reference here, ac- 
tually, is to National Aerospace Standard 
942. The National Aerospace Standards 
(usually abbreviated NAS), are published 
by this Association and are developed 
by various of the AIA technical commit- 
tees. NAS 942 was prepared by spe- 


In the comments of Mr. 
made of 


cialists from a number of aerospace manu 
facturers participating on Project 14-58 
of the Aerospace Research and Testing 
Committee. Purposes of the specification 
establish a standard nomen- 

bonded strain 
b) prescribe the minimum amount 


are to: (a) 
clature for 
gages; 
and kind of qualification test data to be 


resistance 


furnished by strain gage manufacturers; 
c) define the minimum capabilities of 
the test equipment to be used to obtain 
the qualification test data; and (d) set 
forth the methods to be used to obtain 
the qualification test data. This ambitious 
specification now has seen wide reference 
use both in our industry and by manu- 
facturers of elevated temperature strain 


gage 
gauges. 


We suggest you bring this correction 
to the attention of your readers, both to 
avoid embarrassment to NASA -and to 
assure that inquiries regarding NAS 942 
are properly channeled. Copies of the 
standard are available either through this 
directly from our publisher, 
Standards Assn., 616 Wash- 
Trust Building, Wash- 


office or 
National 
ington Loan «& 
ington 4, D.C. 


believe that Mr 
important 


As noted above, we 
Bloss’s article is an 
tribution to the contemporary technology 
surrounding evaluation of high tempera- 
ture strain gages. Accordingly, we should 
like to bring this particular article to the 
attention of our industry specialists who 
were involved in the development of NAS 
942 and who, in general, represent our 
Association in this field. Are reprints 
available? If so, can you advise the 
means whereby we might obtain approx- 
imately 60 copies for distribution to our 
I would appreciate 


con- 


member companies? 
your advice on this matter. 


H. D. Moran 

Technical Service, Aerospace Industries 
Assn., 

Los Angeles, Calif. 


Stein’s. 


[The 


The reprints have been sent.—Ed. 


error was ours, not Mr 


"Your “Needed: More Talk, Less Com- 
munication” is a truly great piece of 
writing. Your words illustrate your 
thought as well as express it. 


Congratulations! 


NORMAN SHIDLE 
Editor, SAE Journal 
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When Ordering Steel Precision Molds 


sPEcIFY HOGGSON 


D647 Fig. 3 
TENSION TEST SPECIMEN 


F ANOTHER HOGGSON MOLD 


Designed for a Specific Need 


The D647, Fig. 3 Tension Test Specimen was designed to 
answer a specific problem. Hoggson engineers are known 
throughout the world for reputable service in supplying man 
ufacturers of rubber, plastic and synthetic products with preci 
sion molds and dies for test samples or actual production 
Send your requirements for Hoggson’s suggestions. Ask for 


literature 


HOGGSON & PETTIS MFG. CO. 
133 Brewery St., New Haven 7, Conn. CENCO 
Pac. Coast: H. M. Royal, Inc., Downey, Calif 
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ELECTRONIC Imitation is the sincerest form of flattery and the 


Cenco Lab Jack has been overwhelmed with it. While 


VARIABLE-SPEED some who have followed offer sound design, or others 


decent quality, none (as yet) has equalled Cenco's 


AG C0 NTROLLER and design and quality at the same price. 


Developed in collaboration with Dr. Aaron B. 
Matching DC MOTOR Lerner of Yale University, the Cenco Lab Jack’s sim- 

ple, efficient design and precision construction are 
still its outstanding features. It will hold 100 Ibs. easi- 


ly, with complete stability at all elevations between 3 
and 10% inches. Its scissors action permits steady, 


| level, and quick raising or lowering—a feature espe- 

S$ 3 - cially noticeable when maneuvering fragile glassware. 
| With over 25,000 in use throughout the world today, 

Complete, F.O.B., ae : we find only one trouble with the Cenco Lab Jack. It 


Las Vegas, z 
Nevada = lasts too long. 
SPECIFICATIONS * ta ig Mountainside, N. J. 
+ tenes eke week anal a NO. 19089-001-Cenco—Lerner Montreal 
gives stepless operation @ Input: ee , - 
110-120 V., 60 cy. single phase @ Lab Jack — Sane. 
Output: 0-120 V., 200 ma. DC to Los Angeles 
armature @ 1/50 H.P. ball bearing, Other models to Birmingham, Ala 
right angle, gear head, shunt wound, 3/4 HP. motors . 
DC motor @ Reversible @ Armature  ocitabs CENTRAL SCIENTIFIC a 
shaft is extended @ Armature speed = 
0 to 4000 R.P.M. @ Motors in gear Request data. A Division of Cenco Instruments 
ratios: 6, 18, 30, 36, 60, 100, 300, Corporation 


540, and 1120:1 in stock. esi Geih india Cate 
Chicago 13, Illinois 


GERALD K. HELLER CO. Vancouver 


Houston 


2673 South Western Street, Las Vegas, Nevada, P.O. Box 4426 | agg oo are 
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2T60 ELECTRONIC CONTROLLER 
with matching 1/50 H.P. DC MOTOR 

















A-S:T-M: Artie 
Testing early-testing 
late 
F luctuating temperatures 
. Upset his reaction 


rate 





* VERSATILE 


Use on Manometers, too! 
* SENSITIVE 

t° a fraction °C 
* ECONOMICAL 


Saves time, Saves money 
with THERM-O-WATCH- 
thermometer becomes @ 


TEMPERATURE 
CONTROLLER 


INSTRUMENTS tor 
RESEARCH and 
INDUSTRY 


REACTION 
CONTROLLER 


INSTRUMENTS for 
RESEARCH ond 
INDUSTRY 


DISTILLATION 
CONTROLLER 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 
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NEWS OF MEMBERS 


Tue AMERICAN Ceramic So- 
ciety announced at its meeting in April 
new officers, fellows, and awardees, 
among whom were the following ASTM 
members: J. H. Koenig, director, School 
of Ceramics, Rutgers University, New 
Brunswick, N. J., president-elect; Leon- 
ard G. Ghering, president, Preston Lab- 
oratories, Inc., Butler, Pa., vice-president; 
Elroy E. Howe, vice-president and direc- 
tor of research, Chicago Vitreous Corp., 
Cicero, Ill., vice-president; Benjamin J. 
Sweo, technical director of research, Ferro 
Corp., Cleveland, Ohio, trustee. Arno 
M. Illing, manager of research and de- 
velopment, Cambridge Tile Manufacturing 
Co., Cincinnati, Ohio, and Van E. Camp- 
bell, Ohio Brass Co., Barberton, Ohio, 
have been designated as fellows. Hobart 
M. Kraner, head, Ceramics Research 
Dept., Bethlehem Steel Co., Bethlehem, 
Pa., received the John Jeppson Award for 
“his distinguished and unselfish service to 
technical, professional, and eduational 
ceramic groups, and his outstanding tech- 
nical contributions to the electrical por- 
celain, refractories, and metallurgical 
industries.” 


The Metal Powder Industries Federa- 
tion elected new officers, several of whom 
are ASTM members. W. Arthur Irvine, 
manager of production engineering, The 
Maytag Co., Newton, Iowa, was elected 
president, and Kempton H. Roll was re- 
elected executive secretary and treasurer. 
The trade associations comprising the 
federation also elected officers, and among 
these are several ASTM members. Earl 
Lowe, president, Greenback Industries, 
Inc., Greenback, Tenn., was elected presi- 
dent, Metal Powder Products Assn.; 
Peter V. Schneider, head, Powder Metal- 
lurgy Dept., International Business Ma- 
chines Corp., Endicott, N. Y., was re- 
elected president of the In-Plant Powder 
Metallurgy Assn.; and Norbert K. Koebel, 
director of research, Lindberg Engineering 
Co., Chicago, Ill., was reelected president 
of the Powder Metallurgy Equipment 
Assn. 


Richard C. Alden, now retired, formerly 
director of research and later chairman, 
Research Planning Board, Phillips Petro- 
leum Co., received from the American 
Petroleum Inst. its Certificate of Apprecia- 
tion for long and valued oil industry serv- 
ice. His citation read as follows: ‘“‘A 
constant toiler, a self driver, a wise and 
consistent advocate of the promotion of 
scientific knowledge, he has given gener- 
ously of his time and efforts to the affairs 
of the Division of Refining. His early 
work on the composition of gasoline is 
recognized as classic. . . . His warm 
personality and his dedication to the ap- 
plication of science for the good of America 
have won for him a place in the hearts of 
all refiners and contributed to his worthi- 
ness of this Award.’’ Residing in Sara- 
sota, Fla., Mr. Alden is a former ASTM 
National Director, was for many years 


vice-chairman of ASTM Committee D-2 
on Petroleum Products and Lubricants, 
and was chairman of the Society’s Long- 
Range Planning Committee. Also receiv- 
ing an API Certificate was W. J. Sweeney, 
vice-president, Esso Research and Engi- 
neering Co. Mr. Sweeney has rendered 
long service to the petroleum field as one 
of the nation’s leading research executives. 


O. A. Battista, chemist, American Vis- 
cose Corp., Marcus Hook, Pa., has been 
receiving wide publicity for his discovery 
of a method for breaking down cellulose to 
make it edible. Palatable cellulose foods, 
which have little or no food value, should 
prove to be a potent weapon in the battle 
of the bulge. Dr. Battista is a member of 
Committee D-23 on Cellulose and Cellu- 
lose Derivatives 


Johan Bjorksten, president, Bjorksten 
Research Foundation, Madison, Wis., is 
the new president of the American Insti- 
tute of Chemists 


Wallace R. Brode, formerly associate 
director, National Bureau of Standards, 
Washington, D. C., has been named an 
Honorary Member of Sigma Pi Sigma, 
National Physics Honor Society. He is 
president of the Optical Society of America 
and was recognized for his contributions to 
the field of optics and spectroscopy and his 
editorship of the Journal of the Optical 
Society of America for the past eleven 
years. 


N. F. Chamberlain has been promoted 
to research specialist, Humble Oil & Refin- 
ing Co., Baytown, Tex. 


ASTM president-elect Miles N. Clair 
has just completed a three-year term as 
president of the Salvation Army Greater 
Boston Assn. Dr. Clair received a gavel 
commemorating his three years as presi- 
dent at a dinner in Boston with more than 
500 in attendance. Among his other 
responsibilities down through the years in 
the Salvation Army, Dr. Clair has had the 
direction of raising substantial sums re- 
quired for the Boston Association’s budget. 


Alvin G. Cook has been appointed co- 
ordinator, product specifications, Alle- 
gheny Ludlum Steel Corp.’s Brackenridge, 
Pa., research center. He was previously 
assistant to chief corporation metallurgist, 
specifications. 


D. K. Crampton, for many years direc- 
tor of research, Chase Brass and Copper 
Co., Waterbury, Conn., has recently re- 
tired after 44 years of service with the 
company. However, he is continuing as 
consultant for Chase and is devoting about 
two days a week to various activities. A 
former National Director of the Society 
(1950-1953), Dr. Crampton in 1956 de- 
livered the Gillett Memorial Lecture on 
“Structural Chemistry and Metallurgy of 
Copper.”” He has been very active in the 
work of many ASTM technical commit- 
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tees, including B-5 on Copper and Copper 
Alloys, of which he served as secretary for 


eight years. 


Clarence A. Dauber has been appointed 
head, Thermal Power Engineering, Chas 
T. Main, Ine., Mass. Formerly 
Mr. Dauber was director, civil and me- 
chanical engineering, The Cleveland Elec- 
tric Illuminating Co., Cleveland, Ohio. 


Boston, 


Theodore P. Dresser, Jr., is now presi- 
dent and chief engineer, Abbot A. Hanks, 
Ine., San Francisco, Calif Formerly he 
vice-president and chief engineer 
Mr. Dresser was made an Honorary Mem- 
ber of the Society at the 64th Annual 
Meeting last month (see page 565 


Was 


Norman G. Gaylord is now president, 
Cravlord Newark, N Kf 
Previously he was vice-president, research 
and The Western Petro 
chemical Corp., Newark, N. J 


Associates, Inc 


development, 


Gary G. Guthrie, formerly quality con- 
trol engineer, ITT Kellogg, Oreutt, Calif., 
isserving in the same capacity with Gen- 


eral Dynamics Corp., Rapid City, S. Dak. 


John B. Haertlein has been appointed 
chief Metals Disintegrating 
American-Marietta Co., 


metallurgist, 
('o., Division ol 


elizabeth, N. J 


F. R. Hensel, vice-pre sident, engineer- 
ing, P. R. Mallory & Co., Indianapolis, 
Ind., retired June 1, 1961 Dr. Hensel 
has individual the 
Society since 1940 and also represented his 
company in ASTM membership 


been an member of 


Thomas L. Kablach, formerly technical 
Roll Manufacturers Inst., Pitts- 
burgh, Pa., is metallurgist, 
Titusville Div., Wells 
Titusville, Pa 


director, 
how plant 


Struthers 


( ‘orp : 


C. S. Kimball is now preside nt, Foster D. 
Snell, Ine., New York, N \ 


he was executive vice-president 


Formerly 


Verona, Pa., 
recently announced changes in personnel 
in the Product Development Dept., Tar 
Products Div. Charles U. Pittman, for- 
technical director of 


Koppers Company, In« 


industrial 
pitches, has assumed the duties of the re- 


merly 


cently established position of market de- 
velopment director, bulk products, and 
Merle D. Chamberlain, technical director 
of building materials, has been assigned the 
technical direction of industrial pitches, In 
nddition to his present duties, and has been 
named to the new post of technical direc- 
tor, bulk products. 


Peter Korol, formerly laboratory chem- 
ist, Naget Ltd., 
Calgary, Alta, Canada, is sales representa- 
tive, Ontario District, 


(Canada), Ltd., Weston 


Cove Barium Corp., 
Hagan 
Ont 


Corp 
, Canada. 


Harold C. Malloy, previously engineer 
Texaco Ine., Houston, general 
sules manager, Union Asphalts and Road 
Oils, Inc., Kansas City, Mo 


Tex., is 


Orin W. McMullan, director of research 
and development, Bower Roller Bearing 
Div., Federal-Mogul-Bower Bearings, Inc., 
Detroit, Mich., 
consultant. 


has been named research 


July 1961 


Robert T. O’Connor has been named 
acting chief, Cotton Physical Properties 
Laboratory, U. S. Dept. of Agriculture, 
Southern Utilization Research and De- 
velopment Div., New Orleans, La. 


Harry C. Plummer, director of engineer- 
ing and technology, Structural Clay Prod- 
ucts Inst., Washington, D. C., was made a 
fellow of the Constructions Specifications 
Inst. The citation recognized his 
tinguished and dedicated service” 
organization and noted that his 
contribution of time, and 
immeasurable effort have been reflected in 
the orderly development of the CSI as a 


“dis- 
to the 
“selfless 


wise counsel 


well recognized national technical or- 


ganization.” 


R. L. Reading, Belden Manufacturing 
Co., Chicago, Il., retired recently. Mr 
Reading represented his company on Com- 
mittee B-1 on Wires for Electrical Conduc- 
tors and was a consulting member of Com- 
mittee D-9 on Electrical Insulating Ma- 
terials. 

A. M. Reeder retired May 1, 1961 from 
the Jones & Laughlin Steel Corp., Pitts 
burgh, Pa. Mr. Reeder was his com 
pany’s representative on Committees B-1 

Continued on page 606) 





RIEHLE OFFERS THE MOST COMPLETE 


Testing Machines system 


COMPRISED OF 








* 





x 





INSTRUMENTS 
«ACCESSORIES 


Your investment in testing machines and instruments can 
be protected against avoidable obsolescence with this 
comprehensive system which has been developed and is 
being further developed by Riehle Division of American 
Machine and Metals, Inc. 

Riehle has taken the lead in applying the “‘building- 
block” principle to equipment needed for implementing 
individualized programs for testing both materials and 
design structures. 

Currently, this complete testing system consists of four 
basic testing machines having capacity ranges from 2,000 
lbs. to 450,000 Ibs.; four basic types of recorders with 
accessories; six basic types of extensometers with ranges 
from room temperature up to 5000° F.; and such addi- 
tional accessory instrumentation as deflectometers, signal 
converters, extensometer and recorder calibrator, axial 


Riehle’ 


RIEHLE TESTING MACHINES DIVISION OF 


American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


alignment checkers, high magnification read-out instru- 
ments, load cells, specimen holders and special tools. 

If you are currently exploring a new or expanded testing 
program designed to improve the performance of your 
products, Riehle will welcome your inquiry. Riehle Sales 
Engineers are experts on Riehle testing machines, instru- 
mentation and accessories. 


Their assistance may save 


valuable project time and protect your testing program 
investment against avoidable obsolescence. In the mean- 
time, use coupon below to request literature. 

*Riehle is constantly developing new testing devices and equipment. Many are built to specifications. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee eee 


Divisions of 

American Machine and Metals, inc 
TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES 
DE BOTHEZAT FANS e TOLHURST 
CENTRIFUGALS + FILTRATION 
ENGINEERS e¢ FILTRATION FAB 
RICS @e NIAGARA FILTERS 
UNITED STATES GAUGE e AUTO NAME 
BAR *® AUTOMATIC DEVICES — 
LAMB ELECTRIC COMPANY ce 

HUNTER SPRING COMPANY 
GLASER-STEERS CORPORATION 


Cc 
ee eoeeeoeeeeeeeeeeeeeee 
FOR FURTHER INFORMATION CIRCLE 1177 ON READER SERVICE CARD 


RIEHLE TESTING MACHINES Dept. MRS-761 

Division of American Machine and Metals, inc. 

East Moline, Illinois 

Please send me literature on Riehle machines and accessories 
for testing 


MPANY 
ADDRESS 





DESCRIBE TYPE OF TEST) 
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NEWS OF MEMBERS 

Continued from page 005 
on Wires for Electric Conductors, A-5 on 
Corrosion of Iron and Steel, and A-1 on 
Steel 


F. N. Rutherford is general manager, 


Pencomex, 8. A., San Angel, Mexico. He 


had been manager, Technical Dept , Com- 
mercial Descalzi, S. A., Mexico, D. F 
Mexico. 


Erle I. Shobert IJ, manager of research, 
Stackpole Carbon Co., St Marvs, Pa ’ 
has been elected a member of the Board of 
Directors, Susquehanna University, Selins- 
grove, Pa. 


E. C. Shuman is now supervisor, Build 
ing Industry Research Program, Engi- 
neering Experiment Dept., The Pennsy! 
vania State University, University Park, 
Pa., He had been manager of engineering, 
Engineering and Industrial Services, Sales 
Div., Owens-Corning Fiberglas Corp., New 
York, N. \ ° 


Thomas E. Stelson, acting head, Depart- 
ment of Civil Engineering, Carnegie Insti- 
tute ol Technology, Pittsburgh, Pa., has 
been appointed ALCOA Professor of Engi 
neering. 


C. R. Stock, formerly supervisor, 
Analytical Section, American Cyanamid 


Co., Santa Rosa Plant, Fla., is now 


Characteristic light-section 
photograph. Brass, faced, 
depth of roughness .0008 in. 


manager, Fibers Application Laboratory, 


Bound Brook, N. J. 


Clarence J. Tobin, researcher, consult- 
ant, and metallurgical processing expert, 
retired June 1, 1961, from General Motors 
Warren, Mich 
Mr. Tobin was a long-time member of 
Committees B-2 on Non-ferrous Metals 
and Alloys and k-4 on Metallography. 


Research Laboratories, 


ae A. Vaughan, director of research, 
Southern Wood Preserving Co., Atlanta, 
Ga., retired July 5, 1961. Mr. Vaughan 
represented his company in Society mem- 
bership and also on Committee D-7 on 
Wood since 1945 


David M. Wilson is now senior engi- 
neering assistant, Peninsula Testing and 
Controls, Mountain View, Calif. 


Norman H. Withey, formerly materials 
engineer, Madison, Wis., is now concrete 
engineer, Lock Joint Pipe Co., Wharton, 
N.J 


ASTM Past-President Kenneth B. 
Woods, head, School of Civil Engineering, 
Purdue University, has received the title 
* Distinguished Alumnus” from the College 
of Engineering, Ohio State University 
Professor Woods received his civil engi- 
neering degree from Ohio State In his 
citation, reference is made to his significant 
work in ASTM. His citation mentions 
his leadership and support ol engineering 
education, his outstanding engineering 
accomplishments, and his administrative 
and executive abilities. 


DEATHS 


R. A. Balderson, president, Precision 
Thermometer and Instrument Co., Phila- 
delphia, Pa. (May 13, 1961). Mr. Balder- 
son represented his company in Society 
membership, and was on Special Advisory 
Subcommittee 17 of Committee E-1 on 
Methods of Testing. 


Jose Manuel Bisbe, 155 I. 76th St., 
Apt. 7E, New York, N. \ recently 
Mr. Bisbe joined ASTM as an associate 
member in 1957. 


James B. Braden, assistant manager ol 
sales development, United Carbon Co., 
Inec., Akron, Ohio (April 27, 1961 Mr 
Braden was an individual member of the 
Society and represented his company on 
Committees D-24 on Carbon Black and 
1)-20 on Plastics 


Francis G. Church, technical supervisor, 
Union Carbide Consumer Products Co., 
Division of Union Carbide Corp., New 
York, N. Y. (May 9, 1961 Mr. Church 
had been a member of the Society since 
1954 and of Committee D-15 on Engine 
Antifreezes since 1955 He was vice 
chairman of the main committee and chair- 
man of Subcommittee II 


Almon H. Fuller, professor emeritus of 
civil engineering, Iowa State College 








LIGHT SECT 


EST 


xE 


This microscope produces a profile of the surface being examined 
by the well-known light-section method without physical contact. 
Roughness depth, as well as the groove distances of machine-finished 


surfaces, can be measured. 
making lacquer replicas. 


Internal surfaces can be examined by 
For checking long work pieces, a special 


arched intermediate piece is adaptable and included in the main 


instrument. 


The newly developed revolving nose-piece for the objectives makes 


it possible to quickly change the magnification 


height of profile 


between 400x and 200x, and the measuring range of the depths of 
roughness extends from .000040 to .015 inch. 


Photographs for comparison and control purposes can be taken by 
mounting a 35mm camera on top of the instrument. 

In addition to the stage plate of the stand, a mechanical stage and 
center cradle (for round parts) are available. 


Write for literature 


GARL LEMS S, INL. 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 


COMPLETE SERVICE FACILITIES 
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Ames, lowa (March 31, 1961). Professor 
Fuller’s membership in the Society dates 
back to 1903. 


Richard F. Graef, vice-president and 
chief engineer, Knoerle, Graef, Bender and 
Associates, Inc., Baltimore, Md. (February 
6, 1961). Mr. Graef had been a member 
of the Society since 1956. 


James B. Hartman, professor and head, 
Department of Mechanical Engineering, 
Lehigh University, Bethlehem, Pa. (May 
7, 1961). Dr. Hartman joined ASTM in 
1957. 


Ruth Ann Jago, president, Thwing- 
Albert Instrument Co., Philadelphia, Pa 
May 28, 1961 Associated with the 
company for 43 years, and an officer since 
1938, Miss Jago became president in 1957. 
ASTM meetings and 
a strong the 
She was active in the Scientific Apparatus 
Makers Assn. and the Technical 
tion of the Pulp & Paper Industry 


She attended many 


was supporter ol Society. 


Associa- 


John M. Lessells, president, Lessells and 
Associates, Inc., Boston, Mass. (May 17, 
1961). Mr. Lessells joined ASTM in 1924 
and has been active in committee work, 
recently in k-9 on 
Fatigue 


most Committec 


C. E. Paul, St 


sor emeritus ol 


Petersburg, Fla., profes- 
Illinois Insti- 
tute of Technology, Chicago, Ill. (May 2, 
1961). Professor Paul was a member of 
the Society for 53 vears and a member of 
Committee D-7 on Wood for 


mechanics, 


13 vears 


OTS REPORTS 


These recently made avail- 
able to the public, can be obtained from 
the Office of Technical Services, U. S. 
Department of Commerce, 
ton 25, D. C. Order by number. 


reports, 


Washing- 


Characteristics Governing the Friction 
and Wear Behavior of Refractory Ma- 
terials for High-Temperature Seals and 
Bearings, PB 171 010, $1.50. 

Research and Development on the Effects 
of High Pressure and Temperature on 
Various Elements and Binary Alloys, 
PB 171 348, $2. 

“ffeets of Temperature-Time-Stress His- 
tories on the Mechanical Properties of 
Aircraft. Structural Materials, PB 171 
328, $2.50. 

‘atigue and Stress Rupture Properties of 
Inconel 713C, V-57C and Titanium 
Alloys 7Al-3Mo-Ti and MST 821 (8AI- 
2Cb-1Ta-Ti), PB171 064, $2.25. 

Protective Coatings for Refractory Metals, 
PB 171 1938, $1.50. 

Ozone Resistance of Elastomeric Vulcani- 
zates at Elevated Temperatures, PB 
161 969, 50 cents. 

Measurement of the Thermal Properties 
of Metals at Elevated Temperatures, 
PB 171 185, 75 cents. 

Heat Fused Ceramic Alu- 
minum Components of Rocket Launch- 
ers, PB 171 047, 50 cents. 

Internal and Surface 


Coatings for 


Temperatures of 
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f 


1720 AB ELECTROPOLISHER 


AVAILABLE ACCESSORIES 


Extra Tanks e« Cooling Coils 
Extensions: ANODE-CATHODE 
ETCHING « A-C 


Sn 


Rubber Exposed to Direct Sunlight, 
PB 171 042, 50 cents. 

Ozone Resistance of SBR Vulcanizates, 
PB 171 048, $1. 

Polymerization of Styrene and Butadiene 
by Gamma Radiation, PB 171 041, 50 
cents. 

The Effects of Alloying Elements in Tita- 
nium, PB 141 094, $3.50. 
Availability and Mechanical 
of High-Strength Steel 

PB 151 097, $1.75. 

Production and Availability of Some High- 
Purity Metals, PB 161 226, 50 cents. 

Welding of Columbium and Columbium 
Alloys, PB 161 219, 50 cents. 

An Investigation of Intermetallic Com- 
pounds for Very High Temperature 
Applications, PB 171 081, $3. 

Determination of the Mechanical Prop- 
erties of Aireraft-Structural Materials 
at Very High Temperatures after Rapid 
Heating, PB 161 893, $2.25. 

Development of Low Alloy Steel Com- 
positions Suitable for High Strength 
Steel Castings, PB 171 065, $2. 

Evaluation and Alloy Development of 
Hot-Work Die Steels for Structural Pur- 
poses, PB 171 008, $2.25. 

The Mechanism of Hardening in 17-7PH 
Stainless Steel, PB 161 850, $1.50. 

Minimum Toughness Requirements for 
High-Strength Sheet Steel, PB 161 786, 


75 cents. 


Properties 
Extrusions, 


Toughness of Steel Sheet: The Advantage 
of Laminating, PB 171 044, 75 cents. 
Ultrasonic Methods for Near-Surface Flaw 

Detection, PB 161 048, 50 cents. 
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: 
£5) ELECTROPOLISHER 


FOR 
METALLOGRAPHIC 
SAMPLES 





SIMPLICITY IN OPERATION 
INTERCHANGEABLE 
ELECTROLYTE TANK 
IMPACT and CORROSION 
RESISTANCE 
EASY TO FILL and EMPTY 
CONVENIENT ELECTROLYTE 
STORAGE 
COMPLETE ELECTRICAL 
INSULATION 
INCREASED SAMPLE AREA 
GREATER ELECTROLYTE 
CAPACITY 
VERSATILE POWER SOURCE 
D. C. RIPPLE CONTROL 
FIELD TESTED and APPROVED 
REASONABLY PRICED 





— 


© Buhl Ld. 


Cathodes for Etching Gy pA - Cc ¢ 
| | } a VA —f \SS 
Cathode Holders ky a “A f & 
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Deflection 
Measuring 


Devices 


R-| Potentiometric Displacement 
Transducers provide a wide range of 
deflection measuring capability. De- 
signed for measuring displacement 
during aircraft structural loading 
tests, they may also be used in other 
static and dynamic applications. 


Model 4040 (illustrated above) has a constant 
force reel spring. Responds up to 50 ft./sex 

with accuracy better than +1 Maximum dis 
placement range: 10 ft. Shorter ranges avail 
able. Cable tension 9-20 ounces. Weight:2.1 lbs 


Model4046has amaximum 
range of 3", accuracy is 
+1% of range. Cable ten- 
sion: 8-12 oz. Response 
rate: up to 50 ft./sec 
Weight t only 9.5 oz. Size 
x1iy”" xi 


Model 7100 has de 
tachable cable which 
separates from reel 
when fully extended 
Range: 12 inches 
Cable tension: 16 0z 
Max.operatingtemp: 
222°F Size: 3%” x 
2" a8 


Model 6704 has 4’ range 
with 6-lb. cable tension 
High-temp potentiometer 
operates from —100° to 400°F 
without cooling. Response 
10 ft. sec.’ Cable tension: 6 
Ibs. Wt: 4 Ibs. 


Other configurations and 
characteristics are offered 
on special order 


Xe 2 RESEARCH 


Box 6164U Minneapolis 24, Minn. 
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NEW MEMBERS 


The following 100 members were elected from May 8, 
making the total membership 10,560. . . 
alphabetically, company members first then individuals. 


1961 to June 7, 1961 


Welcome to ASTM. Names are arranged 


Your ASTM Year Book 


shows the areas covered by the respective Districts. 


Central New York District 


Flanagan, B. L., Jr., district manager, Pitts 
burgh Testing Laboratory, Pittsburgh, Pa 


Central Plains District 


Plum, Russell V., technical director, Keokuk 
Steel Casting Co., Keokuk, Iowa. 


Chicago District 


Finsweiler, Frank L., co-owner, V & E Con 
struction Co., Galena, Ill. 

Hart, Robert G., construction engineer, Siesel 
Construction Co., Milwaukee, Wis. 

Pantell, James W., plant metallurgist, Screw 
and Bolt Corporation of America, Gary, 
Ind. 

Ricketts, Charles J., project engineer, Sund 
strand Aviation, Division of Sundstrand 
Corp., Rockford, Ul [A |* 

Thornburn, Thomas H., professor of civil 
engineering, University of Illinois, Urbana, 
Ill. 

Walker, J. H., chief administrative officer, 
Research and Development Laboratories 
Portland Cement Assn., Skokie, Ill 

Walter, Virlyn W., manager, Corporate Stand 
ards Dept., Motorola, Inc Franklin Park 
Ill 


Cleveland District 


G. S. Equipment Co., The, Thomas R. Gill 
president, Cleveland, Ohio 


Detroit District 
Chieger, Daniel, director of engineering 
Automotive Div., Young Spring and Wire 
Corp., Detroit, Mich 
Davis, Sanford, research supervisor, Wyan 
dotte Chemicals Corp., Wyandotte, Mich 
Hampton, James E., technical director, 
American Aggregates Corp., Detroit, Mich 
Nagel, D. W., assistant production manager 
Fenestra, Inc., Detroit, Mich. 


Mississippi Valley District 
Hogan and Co., Ben M., Ben M 
partner, Little Rock, Ark 
Flitcraft, R. K., research director, Inorganic 
Chemicals Div., Monsanto Chemical Co 
St. Louis, Mo 
Niehoff, Roy G., engineer and estimator 
M.H. Wolfe and Co., Granite City, Ill 


Hogan 


New England District 


Casey, Arthur, electrical engineer, Material 
Technology, Inc., Natick, Mass 

Drayton, Allen, quality control engineer, Ray 
theon Co., North Dighton, Mass 

Keith, Richard C., plant manager, 
Felt Co., Staffordville, Conn 

Lowit, Paul R., engineer, Philips Eimet Corp 
Lewiston, Me. 

O’Malley, Austin J., 
Woburn, Mass. 

Walsh, Richard G., vice president, Engi 


neering Titeflex, Inc., Springfield, Mass 


Drycor 


engineer, Scope, Inc 


New York —% 


American Mannex Corp., 
dent, New York, N. Y. 

American Molding Powder and Chemical 
Corp., David 8S. Weil, vice-president, 
Brooklyn, = 2. 


Wagner, presi- 


e Member 


\ denotes Associat 


Abrahammer, Ralph E., glassblowing super- 
visor, Fisher S« ientific Co., New York, 


Doucette, E. I., director, research and 
de a nt, Ronson Metals Corp., Sum 
mit, N 

Hlavaty, G., chemist, Reeves Sound 
craft Corp., Danbury, Conn. = | 

King, D. T., chief engineer, The Wilcolator 
Co.. & lizabeth, I 

LaGala, Rudetyh F., formulator, J. Landau 
and Co., Ine., ‘arlst adt, N. J 

Meshirer, Milton chief chemist, Beacon 
Chemical Co., Inc., New York, N. Y 

Neu, Raymond M., Jr., supervisor of quality 
control, Taylor Forge and Pipe Works, 
Somerville, N. J 

Perry, Norman L., technical service 
Chemical Corp., "Brooklyn, a 

Rathgeb, William J., librarian, Fairchild 
Astrionics Div., F airchild Engine and Air 
plane Corp., Wy: andanch, L. I., N. Y. 

Schulz, Reinhold E., sales and service repre 
sentative, ~< D Smith and Co., Inc 
New York, Y 

Shaleesh, ee G., 
Bristol-Myers Products Div., 
Myers Co., New York \ 

van Laer, Jan A., representative, Technical 
— rvice ee *pt., Stauffer Chemical Co., New 


York, 


Argus 


chemical enginee! 


Bristol 


Northern California District 
McCreary, Bruce D., president, McCreary 
Koretsky Engineers, San Francisco, Calif 
Rude, Budd F., owner-manager, Nevada 


Analytical Service, Carson City, Nev 


Northern Plains District 


Clark, R. D., => nt, Northern Malleable 
Iron Co., St aul, Minn 


Northwest District 


Montag-Halvorson-McLaughlin and Associ- 
ates, H. O. Montag, attorney : 
Dalles, Ore 

Hardin, Bruce, 2nd Lieutenant, U. 8. Depart- 
ment of the Army, Ordnance Corps \ 

Ruyan, Masis Yav, district manager, Pitts 
burgh Testing Laboratory, Pittsburgh, Pa. 

Shankle, Harveston, associate engineer, Boe- 
ing Airplane Co., Seattle, Wash \ 


Ohio Valley District 


lrevor P 


Jewell and Associates, G. K., 
: Columbus, 


Craig, manager, Testing Div 
Ohio 

Bearce, Herbert P., director, contracts and 
specifications, A. M. Kinney Associates, 
Cincinnati, Ohio 

De Mastry, John A., 
engineer, Battelle 
bus, Ohio 


principal metallurgical 
Memorial Inst., Colum- 


Philadelphia District 


Eby, Hugh H., Co., 
Philadelphia, Pa 

Potts, Horace T., Co., J. W 
president, Philadelphia, Pa 

Western Electric Co., Laureldale Plant, J. B. 
Gray, department chief, Engineering 
Laboratory, Laureldale, Pa 

Arwine, Alva S., technical director, Refrac- 
tory and Insulation Corp., Port Kennedy, 


Pa. 


Materials Research & Standards 


Jules Sussman, president, 


Reckard, vice- 





Ewan, Howard R., vice president, manufac- Holbrook, T. R., manager, quality control, Thompson, Robert S., president, The H. P. 
turing, William M. Wilson’s Sons, Ine.. Chicopee Manufacturing Corp., Cornelia, Deuscher Co., Hamilton, Ohio 
Lansdale, Pa. ; i 
Fox A ale, Ga Van Asbroeck, Philippe, civil engineer, 
2 ae - chief e eee r, Stokes Molded Centre d'Etudes Nucleaires, Mol-Donk, 
aia ee. : : ee 
Hullings, Bebert &. we vo a aphic engineer, Seah CARS CRE o's Off gs orb E vt gg 4 Ve 
Westinghouse E! ( PI Bland, Marshall R., manager, Non-Destruc- rica: a pte 
ighouse Electric Corp iiladelphia, - ton, D.C. [A] 
Pa tive Test Div., Turco Products, Ine., 
Wilmington, Calif. 
Pittsburgh District Brown, Daniel K., assistant civil engineer, 
PRE > State Le 8s Div., State of Cali ia, L 
Carnes, W. H., manager, Radiographic Div., B . my “8: \ iv., State of California, Long Fleming, John G., president, Pozzolan prod- 
Pittsburgh Testing Laboratory Pitts- Cy NEEL ucts, Ltd., Toronto, Ont., Canada. [A] 
burgh, Pa ; Dasdorf, J. H., metallurgical engineer, / 2 sig 
Comet ; Sesnnes & Lecnciiite Steak Cam. ted Ramiies Sansom, William, mete allurgic al engineer, 
= — som. hi hig mend Atomic — Calif sug , p., Lo igeles, Omark Industries, Ltd., Guelph, Ont., 
ep estinghouse ectric Cor Ches - Canads 
wick, Pa. P Goetz, John L., assistant chemical director, anada. 
Gordon, Robert F., manager, Special Test Southwestern Portland Cement Co., Los : 
Div., Pitts burgh Testing Laboratory - se Calif Other Than U. S. Possessions 
Pittsburgh, 1 — orwedel, Lowell C., research and develop : : TO ee 
Graeber, James C., tec! al represents ment manager, Electrofilm, Ine., North Brockville Chemicals, Ltd., . G. Jones, chiel 
; A a inical representative, : chemist, Maitland Works, Maitland, Ont., 
Coal Chemical Sales Div [ S. Steel Hollywood, Calif. : 
> ; Pitts! : ” ’? : cont Riehl, Louis A entomologist, University of B ocegy A t j j s] 
orp., Fl urgh, Pa “a: “4 yee . . aker e +, research and development 
a Richard N., technical superintendent, California, Riverside, Riverside, Calif. engineer, Humes, Ltd., Melbourne, Vic- 
ew York and Pennsylvania Co., Ine., toria, Australia 
Lock Haven, Pa. Southwest District Belenguer, Miguel, scientific material manu- 
at 2 aren. Arthur T., distribut ion manager, Williams-Mc Williams Industries, Inc., M. | facturer, Madrid, Spain. ; 
Pa. — Div., Dr: vo Corp ittsburgh, Frater, vice ate ‘sident, New Orle ans, La. — - beans | Wi iirke eae 
Mur in, ohn : N ] BE > y sngineer esearcn ing, irkee, oona-: 
Poux, Noel J., president, Skyline Plastic Pipe, - 9 oa a en Sear India. 
ne., Titusville, Pa Wilson, Clair C., chief engineer, Wright CUNA-Commissione Tecnica di Unificazione 
Rankin, James J., consultant, St. Joseph Lead Petroleum Laboratory, Tulsa, Okla. Nell’Autoveico, Turin, Italy. 
«- 0., eo Pa — Ditlevsen, Leif, civil engineer, F. L. Smidth 
anovich, Milan, associate, ) Appoloni: . : ‘ ; S, Copenhager Ig 4 -n- 
Pp Milan ociate ppolonia Washington, D. C. District and Co. A/S, Copenhagen, Valby, Den 
Associate 8, Pitt sburgh, Pa mark 
Zillmann, Rudolf W., chief metallurgist, Ballinger, Craig A., highway research engi Errera, Jacques, professor, Laboratoire de 
- me q f - 
I ittsburgh Steel Foundry Corp., Textron, neer, Bureau of Public Roads, Division of Chimie Physique Appliquee, Universite 
Inc., Glassport, Pa Physical Research, Washington, D. C Libre de Bruxelles, Brussels, Belgium. 
Calio, Anthony J., physicist, Mt. Vernon Re Haynes, Ronald, director of research, Coil 
! Rocky Mountain District search Co., Alexandria, Va. Spring Federation Research Organization, 
Goecker, Earl F., foreman, Metal Processing Davis, E. Austin, Washington Concrete Prod Sheffield, England. 
Dept., Aircraft Mechanics, Inc., Colorado ucts, Ine., Arlington, Va Instituto Venezolano de Investigaciones Tec- 
Springs, Colo Echols, W. Gordon, Jr., architect, Echols- nologicas e Industriales, ‘‘Investi,’’ Fed- 
Southeast District Sparger and Associates, Marion, Va erico Rivero P., director, Caracas, Venez- 
— east Listric Markus, Walter, research associate, Cement uela. 
Brown, Franklin D., Sr., director of tests and Concrete Reference Laboratory, Morganti, Franco, engineer, SGS, Milan, 
exposure Research, Inc., Miami, Fla. National Bureau of Standards, Washing Italy. 
Brown, Franklin D., Jr., president, Exposure ton, D.C Ryu, Pyung Ho, president, Asia Science and 
: Research, Ine , Miami, Fla Pelzner, Adrian, highway research engineer Co., Seoul, Korea. 
Edwards, H. Griffith, partner, Edwards & Bureau of Public toads, Washington, Tell, B., librarian, AB Atomenergi, Library, 
Portman, Architects, Atlanta, Ga D: &. Stockholm, Sweden. 


Western New York—Ontario District 
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ALFA LA 
Paper i Textiles Rubber 


T 
UTTER 


No more pounding or using Uses inexpensive American 
razor blades to prepare ; made dies. 
test samples. 


No long delays waiting for 


. special dies. 

Cuts odd shapes as easily 

as circles, rectangles and ; ’ ; 
Change cutting dies in 
SECONDS. 


squares. 


Prepares samples quickly. The toggle action principle 
permits the operator to 
apply up to 4 tons of pres- 
sure to the cutting surface 
with very little effort. 


Costly backing material not 


necessary. 


THWING-ALBERT INSTRUMENT COMPANY 
5339 Pulaski Avenue Philadelphia 44, U.S.A. 
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B® GOVERNMENT STANDARDS CHANGES 
rapid separation 


of metals by Tue Feperan Supply Service of the General Services 
Administration is charged with the responsibility for establishing 


mercury specifications to be used by the Federal Government for Procure- 
ment of materials and supplies. The GSA issues an annual Index 
cathode of Initiation of Federal Specifications Projects, and monthly sup- 
plements 


DYNA- | The following items appeared in Supplement 2 for April, 1961 
CATH INITIATIONS 





Assigned 

Agency & 

Type of Symbol or FSC Preparing 

Title Action Number Class Activity 





Antiseize Compound, Whitehead Base 
General-Purpose (for Threaded Fit- 
tings). le TT-A-580a GSA-FSS 
Bags and Envelopes, Cellophane ‘Pack- 
aging ‘ PPP-B-15 Army-QMC 
| Boxes, Wood, Cleated- Plywood. ; PPP-B-601 Army-QMC 
Boxes, Wood, Household Goods...... PPP-B-580 Army-CE 
DYNA-CATH Boxes, Wood, Wirebound . PPP-B-585 Army-QMC 
Cloth, Cotton, Muslin, Mercerized.. .. ’ CCC-C-422a Army-QMC 
, . ’ J . Copper-Base Alloy Cast Bar.......... QQ-C Army-Ord 
For determination of aluminum in steel, aluminum Copper, Ingots ‘ QQ-C-00521c Navy-Ships 
in zinc base alloys, and other separations. This | Dyeing and Aftertreating Processes for 


apparatus does a faster, more complete job in mM. ly ipSeunten, and . CCC-D-950a Army-QMC 


analytical separation of metals. Example, Dyna- Cement, Thermal Calcium Silicate 

Cath quantitatively removes 1 gram of iron from , 7 Leng ng up hy Pica \ HH-1-523a GSA-FSS 
: : nsulation Tape, Electrica ressure- 

50 mi. of electrolyte in 10 minutes or less. Request | Sensitive, Adhesive. ... HH-1-00595 70 Navv-WEP 


Catalog 60G. | Paint, Ready-Mixed, Outside Medium 
| _ Chrome Yellow..... cee . TT-P-53c Army-CE 
| Pipe, Copper, Seamless Standard. lo WW-P-377b Navy-Ships 
Roofing, Felt, Roll, Asphalt-Prepared, 


Mineral-Surfaced New SS-R-630 Navy-Docks 
Sealer, Hot-Poured Type, for Joints in 
| Concrete Int. Am. 2 S$S-S-164 GSA-FSS 
| Soap, Laundry, Chio, and Powdered... New P-S-579 Army-QMC 
e oO R Pp oO R A T | oO N Soap, Laundry, Powdered High Tites 
P re New P-S-585 Army-QMC 
oap, Toilet seenenaiede White and Cake 
P. O. BOX 1024 Milled)... N P-S-620 Army-QMC 
Ann Arbor, Mich. 
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FOR OVER 90 YEARS 


Aap A SYMBOL OF EXCELLENCE 


Featuring a distinguished line of 


ASTM and PRECISION 
THERMOMETERS 
AND HYDROMETERS 


Also a complete line of instruments including 


@ POCKET and ARMORED THERMOMETERS 


@ GENERAL PURPOSE THERMOMETERS © Now with TENSILEUT. whatever 
your testing methods or materials, you 


@ WET and DRY BULB HUMIDICATORS can have perfect precision machined 
@ WOODBACK & CUPCASE THERMOMETERS | Physical test specimens in less than 


two minutes. 
© SUBMARINE THERMOMETERS @ TENSILKUT precision machines all foil, film, sheet 


@ INDUSTRIAL THERMOMETERS and plate metals... from .0005” foil to .500” plate. Hard 
.001 stainless steel foil to soft 42” aluminum, soft plastic 

Whatever your need, film 1 mil in thickness or the abrasive glass laminates 
write TAG first for complete details. in .500” plate, are machined with specimen configura- 
tions accurate to + .0005”. Machined edges are com- 
pletely free of cold working or heat distortion and 
require no hand finishing. 


TAGLIABUE DIVISION @ TENSILKUT table and floor models are available with 
y% ly 
MARSHALLTOWN MANUFACTURING INC. motors from 42 to 22 h.p. Write for free brochure. 
MARSHALLTOWN, IOWA SIEBURG INDUSTRIES ineorporaten 
A Subsidiary of the Electric Autolite Company Z 
Danbury Inductrial Park, Danbury, Connecticut 
CIRCLE .184 ON READER SERVICE CARD 
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GOVERNMENT STANDARDS CHANGES 


PROMULGATIONS 


Type of 
Action 


Symbol or 
Number 





Brass, Leaded..... Rev. 
Brass, Leaded and Nonieaded: Rod, Shapes, Forg- 

ings, and Flat Products with Finished — (Bar, 

Flat Wire, and Strip) ; Rev. 
Box, Wood, Cleated, Veneer, Paper Overiaid. . New 
Psychrometers.... : . New 
Roofing, Feit, Roll, “Asphalt- Prepared. . New 
Wire, Fabric, Steel, Welded, (for Reinforced Concrete) 

Wire Steel, Corrosion- Resisting aretha 


0Q-B-613b 


QQ-B-626b 
PPP-B-576 
GG-P-725 
SS-B-630 
RR-W-375 
QQ-W-423a 





SPECIFICATIONS AND STANDARDS APPROVED FOR 


PRINTING 





Soap and Soap Products =o Synthetic Deter- 
gents), Sampling and Testing. . . Chg. Not. 2 
Aluminum-Alloy Forgings, Heat-Treated............ Am. 1 
Bolt, Square-Neck; Bolt, Machine; Bolt, Ribbed- 
Head; Bolt, Finned-Neck; Bolt, Tee-Head; and 
Bolt, Key-Head a Rev. 
Boxes, Fiberboard, Corrugated, Triple, Wall . Rev. 
Cardboard and Railroad Board (Manila and Wood).. Am. 1 
Cloth, Cotton, Denim, Shrunk and Unshrunk New 
Cloth, Cotton, Duck, Bleached a | 


Fed. Test Method Std. 


No. 536 


QQ-A-367e 


FF-B-584b 
PPP-B-640b 
UU-C-201c 
CCC-C-421 
CCC-C-442a 





INDEX TO ADVERTISERS 


ATLAS ELECTRIC DEVICES CO 


SCIENTIFIC CO 
IYNE CORP 
SCIENTIFIC INSTRUMENTS, IN¢ 
DETROIT TESTING MACHINE CO 
DIETERT CO., HARRY W 
DILLON & CO., INC., W. ¢ 


EASTMAN KODAK CO 
EBERBACH CORP 


hand SCIENTIFI( co 
FORNI S, INC 
TESTER’ Dit 


GENERAL RADIO CO 


HELLER CO., GERALD K 
HOGGSON & PETTIS MFG. CO 
HUNTER SPRING CO 

DIVISION OF AMERICAN MACHINI 


iINEERING CORP 


5 FOR RESEARCH AND INDUSTRY 
( \ 


CIETY OF AMERI( 
KLETT MFG. CO 
MARQUARDT CORP 


OLSEN TESTING MACHINE CO INIUS 
OZONE RESEARCH AND EQUIP MI NT CORP 


PICKER X-RAY CORP 

PLAS-TECH EQUIPMENT CORP 

RESEARCH INC 

RIEHLE TESTING MAC NES 
DIVISION OF AME RIC AN MACHINE 

SARGENT & CO., 

SIEBURG INDUSTRIE S INC 
TENSILKUT DIV 

SYNTRON CO 


ABUE DIV lee TOWN MFG., INC 
+ MACHINES, IN 


ARTHUR H 
NG- ALBERT INSTRUMENT CO 


UNITRON INSTRUMENT CO 
MICROSCOPE SALES DIV 


WIEDEMANN MACHINE CO 
ZEISS, INC. CARI 


PROFESSIONAL CARDS 
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AND METALS, IN¢ 


AND METALS, INC 


Series D 


The FORCE GAGE 
For Standards Work 


# Accurately measure—friction load . con- 
tact pressure. . 
effort . elasticity 
bond strength .. 
Sizes available for load ranges from 0-500 grams 


to 0-500 pounds. Ask for Bulletin 750/FG. 


. tensile strength . . . manual 
. crush resistance 


. etc. with Hunter Force Gages. 


“\ HUNTER SPRING COMPANY 


MUN TER ) A Division of American Machine and Metals, Inc. 
20 Spring Avenue, Lansdale, Pennsylvania 


marae 


CIRCLE 1185 ON READER SERVICE CARD 








KLETT mabe 


Colorimeters 


Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 
Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers of Scientific Instruments 


179 E. 87th Street New York 28, N. Y. 
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In the Laboratory ... where optical quality counts 


... the trend is to UNITRON Microscopes 


yy 


a*s* 


BINOCULAR 
PHASE CONTRAST 


POLARIZING BMPE $490 


MICROSCOPE 
MPS $269 


BINOCULAR 
AUTO-ILLUMINATION 
BMLU $425 


Photomicrography 
Set 
ACA $39.95 


UNITRON offers an extensive line of Laboratory Micro- 
scopes & Accessories for Research, Industry and Education. 
Illustrated is a partial selection for biology, medicine, 
chemistry and related fields. UNITRON also has companion 
instruments for the metalworking industries. 


Ip fol i-Xo Mcolme) ohileco] Mellel lip Ammo lohZelulel-te Me) oliletel MolaleMul-voaloln 
ical design... unique and convenient operational features 
. . . long wearing construction . . . attractive budget prices 
which include basic optics .. . these, together with years of 
proven instrument performance, are the reasons why... . 


THE TREND IS TO UNITRON! 





Polaroid Land Camera 
Attachment 
$s 


STUDENT AUTO-ILLUMINATION 


MICROSCOPE = 
$107 2 
a A 
SS 


el! 


UNITRON 


66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 
Please rush UNITRON's Microscope Catalog 3-R 


Name__ 


Company 


Address___ 


City 








RR em 
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R-L-C Standards and Components...No.1 of a Series 


These resistance standards incorporate optimum construction 
for wide-band applications (useful to several hundred kc, as well as dc) 
.. . low residual reactance . . . preaged at high temperatures 
to insure excellent stability . . . 100°; inspection. 


Type 510 
Decade Resistance Units 


9 models in ranges 
from 0.10 (total) 


T 1432 
to 1.0 Mo (total) ype 


_ ae : 3 r-  Decade Resistance Boxes 


10 models in ranges from 

s 111.10 (total) 

Accuracy of +0.05% for most : to 1,111,100 (total) — $95-$160. 
units, except 102 (total) decade 

which is +0.15%; 12 decade +0.5%; 
and 0.12 decade +2%. Supplied with 
aluminum shield can, knob, dial plate. 








These decade boxes are assemblies of 510 models 
in metal shielded cabinets. They feature low zero 
resistance — less than 0.0022 per decade at dc, 
0.042 per decade at 1 Mc. Low temperature coeffi- 
cient of +0.002%/°C, except for 0.12 decade. 














Type 500 
Fixed Precision Resistors 


18 models in ranges from 102 to 
1 M®@ in 1-2-5 sequence; 12 and 
6002 units also available — $6-$27. 





+0.05% accuracy for all but 12 
unit (+0.15%). Sealed from moisture in phenolic 
case — banana plugs permit direct connection 
to standard 3*4"-spaced terminals. 


Type 1450 Decade Attenuators 








2 models: 110-db total in 1-db steps, $285; and 111-db total 
in 0.1-db steps, $390. 





These are 6002, T-section attenuators for power-level, gain, 
loss, or transmission efficiency measurements. Low-fre- 
quency error is less than +0.006 db +0.25% of dial reading 
for 1-db-per-step decade; less than +0.009 db +0.25% for 
0.1 db-per-step decade. 











Type 1454 Decade Voltage Dividers 


2 models provide voltage ratios from 0.0001 to 1.0000 Special units 
in 0.0001 steps — $150 each. 
can be 


Accuracy is 0.04% of ratio at input voltages below 120v.. . negli- custom built 
gible thermal emf...valuable for linearity measurements, 
meter calibration, and in determining voltage transmission 
ratios ... constant input 10k for 1454-A, 100k for 1454-AH. 














Write For Complete Information G iz N i RAL R A D | oO C oO M PA N Y 


WEST CONCORD, MASSACHUSETTS In Electromes 


The Best Instruments 





NEW YORK, WOrth 4.2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
NEW JERSEY, Ridgefield, WHitney 3.3140 Ook Pork Abington Silver Spring Los Altos Los Angeles Toronto 
; Village 8-9400 HAncock 4-7419 JUniper 5-1088 WHitecliff 8-8233 HOllywood 9-620! CHerry 6-217 


FOR FURTHER INFORMATION CIRCLE 1188 ON READER SERVICE CARD 
<——FOR FURTHER INFORMATION CIRCLE 1187 ON READER SERVICE CARD 





This Olsen’s at home 
around hard hats or white coats! 


Here’s a testing machine just as reliable in the 
shop as in the R D lab. At the Sparrows Point 
Plant of Bethlehem Steel Company, this Tinius 
Olsen Super “L”’ is proving its worth every day. 

It was specially designed for easy, high speed 
wire testing. Crossheads are low-centered at con- 
venient working height. Open front grips make 
specimen insertion and removal simple, and permit 
testing of uncut coil ends. Because of split cabinet 
design, the two units can be positioned at right 
angles, enabling the operator to run any- number 
of tests without taking a step. When the specimen 
fractures, the crosshead rapidly and automatically 


TINIUS 


returns to its original position, giving additional 
speed and operating convenience. 

This rugged Super “‘L”’ has all the advantages 
of electronic load indication on the 28-inch dial, 
with instant selection of any of three range capac- 
ities. A program controller can also be provided for 
fully automatic proof load or cycling tests. 

For production testing (or for the most rigid 
R D requirements) the Tinius Olsen Super “L”’ 
combines ruggedness and accuracy with unbeatable 
speed and testing convenience. Write today for 
full details in Bulletin TT-12-3. Tinius Olsen Test- 
ing Machine Company. 


OLSEN 


2020 Easton Rd. 
- Willow Grove, Pa. 


FOR FURTHER INFORMATION CIRCLE 1189 ON READER SERVICE CARD 
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